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SEQUENCE LISTING 

SEQ ID NO: 1 (Haemophilus aegyptius) 

MKRNLLKQSVIAVLIGGTTVSNYALAQAQAQAQVKKDELSELKKQVKEMDAAIDGILDDNIAYEAEVDAKLDQHSAALGRHTNRLNNL 
KTIAEKAKGDSSEALDKIEALEEQNDEFLADITALEEGVDGLDDDIAGIQDNISDIEDDINQNSADIATNTMIATHTQRLDNLDNRV 
NNLNKDLKRGLAAQMLNGLFQPYNVGKLNLTAAVGGYKSQTAVAVG 

SEQ ID NO: 2 (Escherichia coli) 

MKTVNVALLALIISATSSPVVLAGDTIEAMTELSAINSGMSQSEIEQKITRFLERTDNSPAAYTYLTEHHYIPSETPDTTQTPTVQT 
DPDAGQKTVAATGDVQTTARYQSMINARQSAVTDAQQTQITEQQAQIVATQKTLAATGDTQNTAHYQEMINARLAAQNEANQRTATEQ 
GQKMNALTTDVAVQQQNERTQYDKQMQSLAQESAQAHEQIDSLSQDVTQTHQQLTNTQKRVADNSQQINTLNNHFSSLKNEVDDNRKE 
ANAGTASAIAIASQPQVKTGDVMMVSAGAGTFNGESAVSVGTSFNAGTHTVLKAGISADTQSDFGAGVGVGYSF 

SEQ ID NO: 3 (EHEC) 

^KIF^IWNPATGNYTVTSETAKSRGKKSGRSKLLISALVAGGMLSSFGAL^ 

YDAIAEGQYSSAIGSKTHAIGGASMFGVSAISEGDRSIALGASSYS^ 

GDTMASKAYSMALGASSVASEENAIAIGAETEAAENAT^ 

GNGSQSRGLNTIALGTASNATGDKSLALGSNSSANGINSVALGADSIADLDNTVSVGNSSLKRKIVNVKNGAIKSDSYDAINGSQLYAISDSVAKRL 
GGGAAVDVDDGTVTAPTYNLKNGSKNNVGAALAVLDENTLQWDQTKGKYSAAHGTSSPTASVITDVADGTISASSKDAVNGSQLKATNDDV 
IATNTSNIATNTANIATNTTNITNLTDSVGDLQADALLWNETKKAFSMHGQDTTSKITNVKDADLTADSTDAVNGSQLKTTNDA 
SNIATNTTNI SNLTETVTNLGEDALK^ 

LGEDALKWDKDNGVFTAAHGNNTASKI TNI LDGTVTATS S DAINGSQLYDLSSNI AT YFGGNAS VNTDGVFTGPT YKI GETN Y YNVGDALAAINS SF 

STSLGDALLWDATAGKFSAKHGTNGDAS VITDVADGEI S DS S SDAVNGSQLHGVS S YWDALGGGAEVNADGT ITAPT YT I ANADYDNVGDALNAI D 

TTLDDALLWDADAGENGAFSAAHGKDKTASVITNVANGAI S AAS SDAINGSQLYTTNKYI ADALGGDAEVNADGT ITAPT YTI ANAEYNNVGDALDA 

LDDNALLWDETANGGAGAYNASHDGKAS I ITNVMGSI SEDSTDAVNGSQLNATNMMIEQNTQIINQLAGNTDATYIQENGAGINYVRTNDDGLAFN 

DASAQGVGATAIG YNS VAKGDS S VAIGQGS YS DVDTGIALGS SS VSSRVIAKGSRDTS ITENGWIG YDTTDGELLGALS IGDDGKYRQI INVADGS 

EAHDAVTVRQLQNAI GAVATTPTKYFHANSTEEDSLAVGTDSLAMGAKTI VNGDKGIGI GYGAYVDANALNGIAI GSNAQVIHVNS IAIGNGSTTTR 

GAQTNYTAYNMDAPQNSVGEFSVGSADGQRQITNVMGSADTDAVNVGQLKWDAQVSQNTQSITNLDNRVTNLDSRTC 

KTNTDGVDASAQGKDSVAIGSGSIAAADNSVALGTGSVATE 

TLGGGNGGTTRISNVSAGVNNNDVWYAQLKQSVQETKQYTDQRM^ 

LGVSMVSANGRWVYKLQGSTNSQGEYSAALGAGIQW 

SEQ ID NO: 4 (Actinobacillus actinomycetemcomitans) 

MTYQLFKHHLVALMVTGAISWAIAKDSFLENPSANLP^ 
QELVNRARITKNELDIRKNTKSIAENTASIARID 

AMSRAIATFRSSSQNIMLTTKVDRNTARIDRLDSRVNELDKEVKNGLASQAALSGLFQPYWGSLNLSMVGGYKSKTAMVGSGY 
RFNQNVAAKAGVAVSTNGGSATYNVGLNFEW 

SEQ ID NO: 5 (Haemophilus somnus) 

MKKVQFFKYSSLALALGLGVSASALMPTSTSTTTGPEAPPTGPAPTMDPLAETALAYDLENEVAYLRMKAGEWMQLGLDPEKEVIK 

GWNEVKSLPRIDGNGKDKQTKDQIAMLIRTVDNTKELGRIVSTNIEDIKNLKKELYGFVEDVNESEARNISRIDENEKDIKNLKKELY 

DFVEDVNESEARNISRIDENEKDINTLKELMDEDLNSVLTQIEDVKLTFQDVNDNVNLAFEEINGNAQKFDTAIEGLTSGLSDLQAKV 

DANKQETEDDIADNAKAIHSNTKGIAKNTKDIRDLDTKTKQMLENDKNLMTGLESLATETSKGFERFDVKTQQLDQAVANWGRVDIT 

EQAIRQNTAGLVNVNKRVDTLDKNTKAGIASAVALGMLPQSTAPGKSLVSLGVGHHRGQSATAIGVSSMSSNGKWVVKGGMSYDTQ 

ATFGGSVGFFFN 

SEQ ID NO: 6 (Haemophilus ducreyi) 

MKIKCLVAVVGLACSTITTMAQQPPKFAGVSSLYSYEYDYGKGKWTWSNEGGFDIKVPGIKMKPKEWISKQATYLELQHYMPYTPVLV 

TSAPDVSPSSISILLYPMSDPDQLGINRQQLKLNLYSYFNDLRHDFKLKVLDARISKNKQNIDTISKYLLELGTYLDGSYRMMEQNTH 

NINKNTHNIMNTHNINKLSKELQT^ 

YGASVGYEF 

SEQ ID NO: 7 (EPEC) 

MKTVNVALLALIISATSSPFVLAGDTIEAAATELSAINSGMSQSEIEQKITRFLERTDNSPMYTYLTEHHYIPSETPDTTQTPPVQT 

DPDAGQKTVMTGDVQTTARYQSMINARQSTVTDAQQTQITEQ 

GQKMNALTTDVMQQQKERAQYDKQMQSLAQKSVQMEQ^^ 

ANAGTASAIAIASQPQVKTGDLMMVSAGAGTFNGESAVSVGTSFNAGTHTVLKAGISADTQSDFGAGVGVGYSF 
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SEQWNO: 8 (EAEQ 

MKTVKLSLLAVWATAVSPSAFAGDTVEM 

TNTLNPITNQAQTDRDNGQDTAIQDAQHAANWASLKADDAQHAITVAQTDIDANTAAITDTRNDVSAVQSDVTNIKGDVAHAQSTADH 
ANANANTALINGVKLSGAVTENKNNIEQNRSDIADQQKLLASNEQKQIVRDNGQDTAIQDAQHAANWASLKADDAQHAITVAQTDIDA 
NKAAITDIRNDVSAVQSDVTNIKGDVAHAQSTADHANANANTALMNGVKLSSAVTENKNNIEQNRSDIADQQKLLASNEQKQIVRDNG 
QDTAIQDAQHMNWASMKADDAQHAITVAQTDIDANKMIADTRNDVSAVQSDVTNIKGDVAHAQSTADHANANANTALINGVKLSGA 
VTENKNNIEQNRSDIADQQQQLDETRKIVAATGDVQTAARYQSMIDARQTAAANAQQAQADTQQQQMDDQQKQIDATQKTVSALGDAQ 
TNAHYQEMVNAGLRAQNDANARTAAEQKQKIDTLATNQATQQHINSVQYGEQIQRLAQDSTQTHEQIDSLTQDVTQTHQQLSNTQKRV 
ADNSQQITTLNNHFSSLKNEVEDNRKEANAGTASAIAIASQPQVKAGDFMMMSAGAGTFNGESAVSVGTSFNAGTHTVIKAGVSADTQ 
SDFGAGVGVGYSF 

SEQ ID NO: 9 (EAEQ 

MNKIFKVIWNPATGSYTVASETAKSRGKKSGRSKLLISALVAGGMLSSFGVQAQAGRDNGQGVNYGQGTGTGWVAIGEDAKANSFTDT 

GGGSSTAVGYHSTADGRWSTALGAKTHSLGEASVALGINTTSAGERSLAIGASATSTGGFSIALGRYANSVGEFSIAQGDHAETGADD 

AIAFGRESKALGIMSIALGATANASKEYAMALGASSMSAMAIAVGRNSAMGVDSLAFGRQSMSAANAIMGAESKMENATAVG 

TNAEANGLNSIALGSGSIADVDNTIALGNQSQAVAAGAIAIGQGNKADGANAIALGNGSITGGVNAIALGQGSYAGLENGTAIGAQAS 

AQGKNSVALGAGSVATDADTVSVGNTTAQRQIVNMMGDISTTSTDAINGSQLYAISKSVADNLGGGATVNAQGVVTSPNYRLKSGIF 

GTVGDALTGLDNNTLQWDSLKKAYSAAHGTDTTSTITNVKDGAISDTSKDAVNGSQLKTTNDNVATNTANITTNTNSINTLTDSVGDL 

KDDALLWNGTAFSAAHGTEATSKITNVKDGDLTAGSTDAVNGSQLKTTNDNVATNTTNITNLTDSVGDLKDDALLWNGTAFSAAHGTD 

ATSKIT!WKDGDLTAGSTDAVNGSQLKTTNDAVMNTTNIATNTTNITNLTDAVDSLGDDSLLWNATAGAFSAMGTDATSKITNVTA 

GDLTAGSTDAVNGSQLKTTNDAVAANTTNIATNTTNITNLTDAVDSLGDDSLLWNATAGAFSAAHGTDATSKITNVKDGDLTAGSTDA 

VNGSQLKTTNDAVAANTTNIATNTTNITNLTDAVDSLGDDSLLWNATAGAFSAKHGTNGTDSKITNLLAGTVSSDSTDAINGSQLYGL 

ADSFTSYLGGGADISDAGVLTGPTYTIGGTDYNNVGDALMINTSFSTSLGDALLWDATAKGGDGAFSAGRGTDNTASIITMADGAI 

SSTSSDAINGSQLYDTSKYIADTLGGDAEVNADGTITAPTYAIAGGSYSNVGDALEAIDTTLDDALLWDATANDGNGAFSAAHGKDKT 

ASVITNVMGAISATSSDAINGSQLYTTNKYIADALGGDAEVNADGSITAPTYTIMAEYNNVGDALDALDDNALLWDATANDGAGA 

NASHDGKASIITNVADGNIGEGSTDAINGSQLFNTM^ 

AVGYNAVASGESSVAIGQGSSSNVDTGIALGSSSVSSRVIVKGSRDTSVSEEGWIGYDTTDGELLGALSIGDDGKYRQIINVADGSE 

MDAVTVRQLQMIGAVATTPTKYFHMSTEEDSLAVGEDSLMGMTIVNGNAGIGIGYGAYVDMALNGIAIG 

GNGSQTTRGAQTGYMYNMDAPQNSVGEFSVGSEDGQRQITNVAAGSADTDAVNVGQLKVTDAQVSQNTQSITNLNNQVTNLDTRVTN 

IENGIGDIVTTGSTKYFKTNTDGVDMAQGKDSVAIGSGSIAMDNSVALGTGSVANEENTISVGSSTNQRRITNVMGVNATDAVNV • 

SQLKSSEAGGVRYDTKADGSVDYSNITLGGGNGGTTRISOTSAGVNNNDAVNYAQLKQSVQETKQYTDQRMVEMDNKLSKTESKLSGG 

IASAMAMTGLPQAYTPGASMASIGGGTYNGESAVALGVSMVSANGRWVYKLQGSTNSQGEYSAALGAGIQW 

SEQ ID NO: 10 (UPEC) 

mnkifkviwnpatgsytvasetaksrgkksgrskllisalvaggllssfgasadnytgqptdygdgsagdgwvaigkgakant™^ 

gastalgydaiaegeyssaigsktiatggasmfgvsakm^ 

algntakayeimsialgdnmaskeymalgasskaggadsm^ 

asqasgessialgntseaseqnaialgqgsiaskvnsialgsnslssgenaialgegsaaggsnslafgsqsrangndsvaigvgaaa 

atdnsvaigagsttdasntvsvgnsatkrkivnmaagaisntstdaingsqlytisdsvakrlgggatvgsdgtvtavsyalrsgtyn 

nvgdalsgidnntlqwnktagafsmhgmatnkitnvmgtvsatstdvvngsqlydlqqdallwngtafsaahgteatskitnvta 

gnltagstdavngsqlkttndwttnttniatnttnitnltdavnglgddsllwnkaagafsaahgteatsk 

vngsqlkttndnvttnttniatnttnitnltdavnglgddsllwnktagafsaahgtdatskitnvtagnltagstdavngsqlkttn 

dnvttnttniatnttnitnltdavnglgddsllwnktagafsaahgtdatskitnvkagdltagstdavngsqlkttndnvstnttni 

tnltdavnglgddsllwnktagafsaahgtdatskitnvecagdltagstdavngsqlkttndnvstnttnitnltdsvgdlkddsllw 

nkaagafsaahgteatskitnllagkissnstdaingsqlygvadsftsylgggadisdtgvlsgptytiggtdytnvgdalaaints 

fstslgdallwdatagkfsakhgimapsvitdvangavsstssdaingsqlygvsdyiadalggnavvntdgsittptyaiaggsyn 

nvgdaleaidttlddallwdttanggngafsaahgkdktasvitnvangavsatsndaingsqlystnkyiadalggdaevnadgtit 

aptytiantdynnvgealdaldnnallwdedagaynashdgnaskitnvaagdlsttstdavngsqlnatnilvtqnsqminqlagnt 

setyieengaginyvrtndsglafndasasgigatavgynavashassvaigqdsisevdtgialgsssvssrvivkgtrntsvseeg 

wigydttdgellgtvlsigddgkyrqiinvadgseahdavtvrqlqnaigavattptkyyhmstaedslavgedsij^gaktivngn 

agigiglntlvladaingiaigsnaranhadsiamgngsqttrgaqtnytaynmdapqnsvgefsvgsedgqrqitnvaagsadtdav 

nvgqlkvtdaqvsqntqsitnlntqvtnldtrvtniengigdivttgstkyfktntdgadanaqgkdsvaigsgsiaaadnsvalgtg 

svadeentisvgsstnqrritnvaagvnatdavnvsql^^ 

aqlkqsvqetkqytdqrmvemdnklsktesklsc^ 

stnsqgeysaalgagiqw 
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SEQ W NO: 11 (Shigella flexneri) 

MTNLGEDALKWDKDNGVFTAAHGTETTSKITNVKDGDLTTGSTDAVNGSQLKTTNDAVATNTTNIATNTTNISNLTETVTNLGEDALK 

WDKDNGVFTMHGNNTASKITNILDGTVTATSSDAINGSQLYDLSSNIATYFGGNASVNTIX5VFTGPTYKIGETNYYNVGDALAAINS 

SFSTSLGDALLWDATAGKFSAKHGTNGDASVITDVADGEISDSSSDAVNGSQLHGVSSYWDALGGGAEVNADGTITAPTYTIANADY 

DNVGDALNAIDTTPDDALLWDADAGENGAFSAAHGKDKTASVITNVANGAISAASSDAINGSQLYTTNKYIADALGGDAEVNADGTIT 

APTYTIANAEYNNVGDALDALDDNALLWDKTANGGAGAYNASHDGKASIITNVANGSISEDSTDAVNGSQLNATNMMIEQNTQIINQL 

AGNTDATYIEENGAGINYVRTNDNDLAFNDASASGVGATAVGYNAVASGASSVAIGQNSSSTVDTGIALGSSSVSSRVIAKGSRDTSV 

TENGWIGYDTTDGELLGALSIGDDGKYRQIINVADGSEMDAVTVRQLQNAIGAVATTPTKYFHANSTAEDSLAVGEDSLAMGAKTV 

VNGNAGIGIGLNTLVLADAINGIAIGSNARANHANSIAMGNGSQTTRGAQTGYTAYNMDAPQNSVGEFSVGSEDGQRQITNVAAGSAD 

TDAVNVGQLKVTDERVAQNTQSITNLNNQVTNLDTRVTNIENGIGDIVTTGSTKYFKTNTDGVDANAQGKDSVAIGSGSIAAADNSVA 

LGTGSVAEEENTISVGSSTNQRRITNVMSVNATDAVNVSQLKSSEAGGVRYDTKADGSIDYSNITLGGGNGSTTRISNVSAGVNNND 

AVNYAQLKQSAQETKQYTDQRMVEMDNKLSKTESKLSGGIA^^^ 

KLQGSTNSQGEYSAALGAGIQW 

SEQ ID NO: 12 (Brucella melitensis) 

MSFFKKNISITMGGLMLSLAVDAAKAEENVSQVKLPPVFVFELVENQGLANIALIRPRVIAPDNNLRPGGIVSGIAGLLTLGQENRN 
LISENRQVINMTTAIGQNRTSISTNAKGVADNRAAIRQNSAAISALGQRVDGLQGQINSARKEARAGAANAAALSGLRYDNRPGKVS 
IATGVGGFKGSTALAAGIGYTSKNENARYNVSVAYNEAGTSWNAGASFTLN 

SEQ ID NO: 13 (Brucella suis) 

MSFFKKNISITMGGLMLSLAVDMKAEENVSQVKM 

LISENRQVINNNTTAIGQNSDRIDANAKGVADNRAAIGQNSGRIDANAKGVADNKAAIGRNSGRIDANAKGVADNKTAIGRNSGRIDT 

NMGVADNRMISQNRGRINMMGVASNRMIRQNSMISALGQRVDGL^ 

VGGFKGSTALAAGIGYTSKNENARYNVSVAYNEAGTSWNAGASFTLN 

SEQ ID NO: 14 (Ralstonia solanacearum) 

MVFSMPQYACAEMLLQNDPGTNCGSVGDAYAWMGDGYSGC 

LDSMNIGGHLDVWGASGFHGGVDMNNSAIKNLADGTLSATSTEAVTGRQLNATNTNITNLQNSIKSISSSASLVQQSAAGKDITVAKD 

LDGDAVDFSGKKLSDSTTFSRKLTGVMGTLSATSTDAV^^ 

ISGGSAGLVQQSAAGKDITVMDLDGEAVDFSGKKLSDS^ 

TTAEGNLSSNTTSITNLQNTIKNISGGSAGLVQQSAAGKDITVAKDLDGDAVDFSGKKLSDSTTFSRKLTGVAEGTLSATSTDAVSGR 

QLYTTNQNLSTTNQNIADTNKSLAETNKNVSATTTNITNLQNTVNNISSGSAGLVQQSMGKDITVMDLDGDAVDFSGKKL 

SRKLTGVAEGTLSATSTDAVSGKQLYTTNQNLSTTNQNLAOT 

VAKNLDGDAVDFSGKKLSDSTTFSRKLTGV^^ 

TIKNISGGSAGLVQQSAAGKDITVAKDLDGDAVDFSGKNLSDSTTFSRKLTGVAEGTLSATSTDAVSGKQLYTTNQNLSTTNQNLADT 

NKSLAKTNNNVSATTTNITNLQNTVNNISSGSAGLVQQSAAGKDITVAKDLDGDAVDFSGKKLSDSTTFSRKLTGVAEGTLSATSTDA 
VSGKQLYATNQWSKLSAWTDVSDSVTNIKN™^^ 

NAVALGAGSVADRMTVSVGSAGKERQITNVMGTADTDAV1WAQLKMGIINGSGRTNATVTYGTNADGSADYGNVTLGGGNAPAGT 
AIHNVMGTAETDAVl^QMNAAIASVQKVSNTTO^ 

MAKATANHAVAVGSGSVMRMTMSVGSAGSERQITWMGVQGTDAVNVSQLSQAVYMVGDLPAGTTARQYTDEQIGMVRQGISQ 
VARGAYSGIAAATALTMIPDVDQGKSIAIGIGSATYKGYQAVALGASARISHNLKAKMGVGYSSEGTTVGMGASYQW 

5 SEQ ID NO: IS (Sinorhizobium meliloti) 

MALGRQSVSAGSGSLAFGNGSYANSNGSVAIGQSAYAANVRAIAIGGDDAFAWREAEQTKAGGSQSIAMGVRARTKSLVVDDPDTVAN 
EADPGGASDAIAIGTDAQANGDRSLAIGRQNQAGNEQSIGIGAGNTATGKLSIGIGSSNVASGEQSLSLGAGNNALGQGSISIGTETT 
AGGLRSIAFGVRASTKEANLDIPDDVAAIDAIAIGTWTKANGDRSVSIGTGSQASSGAVSIGDAAKAVGDKSVSIGTESWADGDESVS 
IGLVNNAGFEGNDRIKGGQTSVSLGAFNQSPGIEAIAIGARNEANADRSIAIGSRAKTKAADPAQADGGARDAVAIGTDALANDDRSI 
SIGWNSSTSLNDSISIGTRATSGSAGDIMIGTGSGTGSTSGQNNVALGVAASQKVKGSSNIAIGDSAGGSREGDNNVAIGTNAGIQFS 
ESEHETAVRADLWSDAVSIGNEALASADEAIAIGTGAVASGLKSISIGVGNTVSGASSGAIGDPTDITGTGSYSLGNDNTIAADNAG 
TFGNDNTLADAADGSRVIGNGNNIDVSDAFVLGNGADVTEVGGVALGSGSVSDTGADVAGYVPGGASTADQNAIEATQSTRGAVAVGN 
PDAETGVYRQITGVMGTADSDM1WAQLKSVETIAKTGWKLTTDSGSIDGIGPGDELVLKGGDGNIVISNQILSNDVSIDLADEIEV 
NRVTARDPDTGASTVLDENGLSFTTQDANGEDTALGPRVTAAGIQAAGKITNVAAGEADTDAVNFSQLRQVETASGNTDQRAVKYDWT 
DANTNGVIDEGELNLDSVTLAGGMGGTRISNLAPG^ 

YSNVGDALAAVGGTAGAGWSLSAQGANASNVAPGETVDLRSGDGNIWSKAETGDTVSFDLADDLDVSESITV 

GGSIVIGSTMLGSNGLVITGGPSVTTDGIDAGGMmNVANGTVAKDSKDAVNGGQLFDVVANATANGVGYDDKSKGTLTLEGANGTK 
ITNVMGDLNMSTDAVNGSQLYATNVKVDRL^ 

KGVKATDAVOTGQLDESVAESKSYTDEKTEWAI^^ 

DNE PGKLS VALGGGFWRSEGALAFGAGYTSEDGRVRANLTGAAAGGNVGVGAGLS I TLN 
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SEQ W NO: 16 (Bradorhizobium japonicum) 

MRAFGSGNAINGTNYMVGSNNWAGNNGAWGS 
GTGQNIRGNGTFAIGDPNIVNGNNSLVFGDNNTW^ 

GASSVAIGNGTAVTGINAIAMGTGAGANFDNSVAIGSGATTTRANQVAVGTASSTYTMSGITSAASKAAQSGPTQLVTSDMGNLATT 
SLAGLGLASAGDINGINSQLAALNGRVDNLTRESRGGVALALMSSLQFDPRPGKISVSGGFGNFQGQSGLAVGLGYSYSDAMRFNAA 
FTAAQQGAIGVRAGASWTLN 

SEQ ID NO: 1 7 (Burkholderia fungorum) 

MNKTYRSWNESTGTWVAASEHASARGKKSSAKTSSTKAVVGALGLAAGLYGADAFALGGGLTLCPTTEGSAGYTAGSASSANGAYCG 

SDYQWGLFSNTNADGSKSGQPIGAAIEGMNDGSLLLYGPNNIVMKNLVSMSSNKIINLAPGTVSSTSADAVNGSQLYATNQNVSNIGN 

TVNNITTGAGIMYFHVNSTLADSTANGVNSIAIGGATRTDANNSISIGTGLTQASSNTGAIAIGQNASINVYGANSIAIGTNSATGGI 

GGAIALGENAFATGGKMLALGSGASATTANSVALGSGSTTTANLTAAGYNPGSGTLAGTSQATNGEVSVGNAGAERRITNVAAGSAAT 

DAVNVSQLQSEDAKVNTINNNVNNLSGSVTNISSTVNNITNGGGIKYFHANSTQADSSATGTDAVAIGGNAQATAANSVALGLNSTSK 

GTNAIALGGAVAGGSYAFMGSLMMTTGDIALGSSATASSANSNAYATALGTNALMATDATAIGEGASATAASSVALGARSKTTA 

NLSTAGYNPGTGTLSGTTPTGEVSVGSAGKERRVTNVMGSMTDAVNVSQLMSEDAKVNTIMNVNNLSNNVTNIAGNVTNISNTVN 

NITNGGGIKYFHVNSTLADSSAGGTNSIAIGGGATTGNVTAGTSDNISIGTNATTNYGKNIAIGGNAQALGGAYDGGYNTAIGENAIA 

KGDGAGGFGGGGWGQTTAIGGGSQALHDNTTAVGSGAIANVANATALGMSASATAGSAIALGQGAVASAANSVALGSGSTTTXNLSAA 

GYNPGTGTLSGIASVANGEVSVGAAGKERRITNVMGSMTDAVNVSQLQSEDAKVNTIMNVNNLSGSVTNISNTVNNITN 

FHTKSTLADSSATGTDAVAIGGNAQATAANSVALGSNSTTTMLSAAGYNPGTGALSGIASAANGEVSVGAAGKERRITNVAAGSAAT 

DAVNVSQLQSEDAKVNTISNNVNNLSGSVTNISSTVNNITNGGGIKYFHTNSTLADSTANGVNSIAIGGATRTDANNSISIGTGLTQA 

SSNTGAIAIGQNASINVYGANSIAIGTNSATGGIGGAIALGENAFATGGKMLALGSGASATTANSVALGSGSTTTANLTAAGYNPGSG 

TIAGTSQATNGEVSVGNAGAERRITNVMGSAATDAVNVSQLQSEDAKVNTINNNVNNLSNNVTNIAGNVTNISNTVNNITNGGGIKY 

FHTKSTLADSSATGTDAVAIGGNAQATAANSVALGSNSTTTANLSAAGYNPGTGTLSGTTPTGEVSVGSAGKERRVTNVAAGSAATDA 

VNVSQLQSAIIGSTANAVAYDDGTKATVTLKGASGTKITNLTAGNLSATSTDAVNGSQLYATNQNVSNIGNTVNNITNGGGIKYFHAN 

STQADSSATGSNSVAVGDRASSLGGSSVAMGDGATAVGAASIAIGNNAQNVTGSNNSVAIGGDSKAGDRSVSLGNGADTSLSSWGVAV 

GTNAOTSAALGTAIGAGMVSGMSTAIGANAVASATNSVALGSNSTTTANLSAAGYNPGTGTLSGIASAANGEVSVGAAGKERRVTN 

VMGSMTDAVNVSQLQSEDAKVNTINNNVNNLSGSVTNISSTVNNITNGSGIKYFHTNSTLADSSAGGMSIAIGGGM 

DNMAIGTNATASYGKNIAIGGGAQATGGTYDGGYNVALGENANATAGTNAWGHNTAIGANTVINGVNSVALGISATTSGSGSMAFGSA 

AQASADYAIASGAGANASAWSVALGSNSTTTANLSMGYNPGTGTLSGIASVMGEVSVGSAGKERRVTNVAAGSAATDAVNVSQLQ 

SEDAKVNTINNNVMLSNNVSNIAGOTTNISNTVM 

NLSMGYNPGTGTLSGTTPVGEVSVGSAGKERRVTNVAAGSAATDAVNVSQLQSAIIGSTANAVAYDDGTKATVTLKGASGTKITNLT, 
AGNLSATSTDAVNGSQLYATNQOTSNVGNTVSNL^ 

ATAMSVALGSNSTTTMLSMGYNPGTGALSATTPVGEVSVGSAGKERRVTNVMGSAATDAVNVSQLMSEDAKVNTI 

NVSNIAGNVTNISNTWNITNGGSGIKYFHMST 

SAMGEVSVGMGKERRITOTMGSAATDAVNVSQLQSEDAKWTIN^ 

TLADSSATGTDAVAIGGNASASAANSVALGSNSTTTANLSAAGYNPGSAALSGTASAANGEVSVGAAGKERRITNVAAGSAATDAVNV 
SQLQSEDAKVNAEGAATAMLGGGSTYNTTTGAITSPTYIAGGKT^ 

STITVAKDTGGATVDFRGTGNATRTLTGITAGELSATSTDAVNGSQLYATNQNVSNIDNTVSNLSNNVTNIAGRVTNISNTVNNITNG 
GGGIKYFHANSTLADSSATGVDAVAIGGNAQATAANSVALGSNSTTTANLSAAGYNPGTGTLSGIASAANGEVSVGAAGKERRVTNVA 
AGSMTDAVNVSQLQSEDAKVNTINNNVNNLSNNVSNIAGNVTNISNTVNNITNGGGGIKYFHANSTLADSSATGTNSLAAGPAAVAS 
ATDAVALGNGAKATNAGAVALGAGSTTTTAVATSGTTIGGITYTFAGVAPSSTVSVGAAGSERTITNVAAGRLSATSTDAVNGSELFA 
TNQQVTRNTADITNLTNNMNIGSVGLVQQDATTRTITVAKATDGTRVDFTGTGGARQLTGVAAGAVNATSVDAVNGSQLYGVSQSVAD 
AIGGGSTVNTDGSISAPTYVVDGTTVHNAGDAISNLDNRVTQNTTDISTINNTLNSITTGAGVKYVHVNSTLADSLAKGAESVAIGGN 
AQSQMNSVALGSNSVADMNTVSVGMGAERQITNVMGTADTDAVNVAQLKASGVINTDGTTNAAVTYDHNADGSAlNiYNSVTMGNG 
VAGGTTIHNVAAGSAADDAVNVSQMNAAISSVSNIIGSAGNPLFTADGNRDTEAAVASGTHATAMGANAKASMNSVALGANSVADRE 
NTVSVGSAGNERQVTNVAAGTATTDAVNVGQLNQAIGASIGNLPAGMSAKDYTDQQINAVQNGVNQVAKNAYAGIAAATALTMIPDVD 
QGKTIAVGVGGGSYKGSQAVALGISARITQNLKMKAGAGTSSQGTTVGLGASYQW 

SEQ ID NO: 18 (EPEC) 

MLIQQNSEVINQLAGNTSETYIEENGASINYVRTNDTGLTFTDASAAGIGSTAVGYNTVAKGDNSVAMGYNSFAEGHSSVAIGQGSYS 
GVETSIALGSESVSSRVIVKGSRNTSVSEEGVVIGYDTTDGELLGALSIGDDGKYRQIINVADGSEAHDAVTVRQLQNAIGAVATTPT 
KYYHMSTMDSLAVGEDSIAMGMTIVNGNAG 

QNSVGEFSVGSEDGQRQITNVAAGSADTDAVNVGQLKYTDAQVSQNTQSITNLNTQVTNLDTRVTNIENGIGDIVTTGSTKYFKTNTD 
GVDANAQGKDSVAIGSGSIAAADNSVALGTGSVANEENTISVGSSTNQRRITNVAAGVNATDAVNVSQLKSSEAGGVRYDTKADGSID 
YSNITLGGGNGGTTRISNVSAGWNNDAVNYAQLKQSVQETKQYTD^ 
IGGGTYNGESAVALGVSMVSANGRWVYKLQGSTNSQGEYSAALGAGIQW 
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SEQ ID NO: 19 

GSGGGG 

SEQ ID NO: 20 (Haemophilus aegyptius) 

GTACCGCACGAGCTGGCAAMMGGCACGGCAGTCTCTTTTGTCGMGCCCATGATTACMGTTGCTAGGTAMATCAMCGTTATAC 
TGAGGAAATTTTAAAGGCACGCATTTTAGCAGGTTTAGMCCTCGCACTAAGCCACCAAMGATGGCGAAGTGAMTCTGTCAGCAAA 
AMCAAMGGCGCGCATTAMGAAAMCGTGMGATMGAAAZ\AAACAGAGGCAMGAAAAAAGTAAMTTGCGTCATAAGGATACM 
AAAATATCGGCAAACGACGCAAGCCAAGTAATAGTMTATTTAATTAGGTATGATGTAAATTCTGCTTGAGGCAMTTTTACATAGGA 
AATTTTTCTATATTGCTTTAACGTTTTTTTATAGTAGAAGTAT ATACTCA GTTATGGTTATGGTTACATAG TATAGT TTTACTTTGTT 
CTAGTTCACTTTAATAACCTTAAATAATTG AGGA TTTCTTATGAAAAGAAATTTATTAAAACAATCTGTAATCGCTGTGTTGATAGGT 
GGCACTACTGTTTCTAATTATGCTTTAGCACAAGCACAAGCACAAGCACAAGTCAAAAAAGATGAACTTAGTGAGTTAAAGAAACAAG 
TAAAGGAAATGGATGCTGCTATCGATGGTATTCTTGATGATAATATTGCTTATGAAGCTGAAGTTGATGCAAAACTTGATCAGCATTC 
TGCTGCTCTTGGTAGACATACAAATAGACTCAATAATCTTAAAACGATTGCAGAGAAAGCAAAAGGTGATTCAAGTGAAGCACTTGAT 
AAAATTGAAGCTCTTGAAGAACAAAATGATGAGTTTTTAGCGGATATTACAGCTTTAGAAGAGGGAGTTGATGGTTTAGATGATGATA 
TCGCAGGTATTCMGATMTATTTCTGATATAGAAGATGATATTAATCAAAATTCTGCAGACATCGCAACTAACACAGCGGCAATCGC 
AACTCACACTCAACGTCTTGATMTTTAGATAACAGAGTAAATAACCTTAATAAAGATCTTAAACGTGGTCTTGCTGCTCAAGCTGCA 
TTAAATGGTTTATTCCAACCGTATAACGTAGGTAAATTAAATCTTACTGCTGCTGTAGGTGGTTATAAATCTCAAACTGCAGTTGCTG 
TAGGTAC 

SEQ ID NO: 21 (Haemophilus somnus) 

ATGAAAAAAGTACAATTTTTTAAATATTCATCATTGGCATTAGCATTGGGTTTAGGGGTAAGTGCTTCTGCTTTGGCAGCCCCAACAA 
GTACMGTACGACTACTGGACCAGAGGCGCCTCCTACAGGCCCTGCTCCTACGGCGAMGACCCTCTAGCAGAAACAGCGTTAGCCTA 
TGATTTGGAGAACGAAGTTGCGTATCTTCGTATGAAGGCGGGTGAGTGGATGCAATTGGGGCTTGATCCTGAAAAAGAAGTCATCAAA 
GGCTGGAATGAGGTAAAATCTCTCCCTCGTATCGATGGAAATGGAAAGGATAAACAGACAAAAGATCAMTAGCAATGTTGATAAGAA 
CGGTTGATAATACAAMGAGCTTGGTCGGATCGTTAGTAC^^ 

AGAAGATGTGAACGAGAGTGAAGCACGCAATATCTCAAGAATAGATGAGAATGAGAAAGATATTAAGAACCTTAAAAAAGAGCTTTAC 
GATTTTGTAGAAGATGTGAACGAGAGTGAAGCACGCAATATCTCAAGAATAGATGAAAATGAGAAGGACATTAATACTCTTAAAGAGC 
TAATGGATGAGGATTTAAATTCAGTCTTAACCCAAATTGAAGATGTAAAACTCACATTTCAAGATGTCAATGATAACGTTAATTTGGC 
ATTTGAAGAGATTAATGGAAATGCCCAAAAGTTTGACACTGCTATTGAAGGACTTACTTCAGGTTTGAGCGATTTACAAGCTAAAGTC 
GATGCAAATAAACAAGAAACTGAAGACGATATTGCGGACAATGCCAAGGCTATTCATAGCAACACAAAAGGTATTGCTAAAAATACCA 
AGGATATTCGTGACTTGGACACCAAAACCAAGCAAATGTTGGAZ\AATGACAAAAACTTGATGACCGGTTTAGAATCTTTAGCAACAGA 
AACAAGCAAAGGCTTTGAAAGATTTGATGTCAAAACACAACAATTAGATCAAGCCGTCGCAAATGTCGTCGGTCGAGTAGACATAACT 
GAGCAAGCTATTCGCCAAAACACTGCAGGCTTAGTCAATGTGAATAAACGTGTCGATACACTCGACAAAAACACCAAAGCCGGTATCG 
CTTCTGCAGTCGCTTTAGGTATGTTGCCACAATCCACTGCTCCGGGTAAATCATTAGTGAGCTTAGGTGTCGGTCATCACCGTGGGCA 
AAGTGCTACTGCTATTGGAGTATCTTCTATGAGCAGTAACGGTAAATGGGTTGTTAAAGGCGGTATGAGCTATGATACACAGCGTCAT 
GCTACTTTCGGCGGTTCTGTCGGTTTTTTCTTTAACTAA 

SEQ ID NO: 22 (Escherichia coli) 

ATGAAAACTGTAAACGTAGCTTTACTGGCACTCATAATTTCAGCAACATCCAGCCCTGTTGTTTTAGCTGGTGATACCATTGAAGCGG 
CGGCAACAGAGCTTTCAGCCATTAACTCTGGCATGTCGCAATCGGAGATTGAGCAGAAGATTACCCGCTTTTTAGAACGCACAGACAA 
CAGCCCCGCTGCGTATACCTATTTGACTGAACATCACTACATCCCTTCTGAAACACCTGATACCACTCAGACTCCCACTGTCCAGACA 
GATCCTGACGCAGGACAAAAAACCGTTGCCGCTACAGGTGATGTACAGACAACTGCCCGTTATCAGAGCATGATCAACGCCCGACAGT 
CTGCGGTMCTGACGCCCAGCAAACGCAAATTACAGAGCAACAGGCGCAGATCGTAGCCACACAAAAMCGCTCGCCGCGACTGGAGA 
TACGCAAAATACCGCGCATTATCAGGAMTGATTAATGCCAGACTGGCGGCTCAAAATGAGGCTAATCAGCGCACCGCCACTGAACAA 
GGGCAGAAAATGAATGCGCTGACAACCGATGTGGCAGTACAACAGCAAAATGAAAGGACTCAATACGATAAACAMTGCAAAGTCTGG 
CGCAGGAGTCTGCCCAGGCACATGAACAAATTGACAGCCTGTCACAAGACGTAACCCAAACGCACCAACAGTTAACCAACACCCAAAA 
ACGGGTTGCAGATAACAGCCAGCAAATTAACACGCTCAATAACCATTTCAGTTCGCTAAAAAACGAAGTTGATGACAATCGTAAAGAA 
GCCAATGCGGGAACTGCATCTGCCATCGCTATCGCCTCACAACCACAGGTTAAAACCGGTGACGTGATGATGGTGTCAGCGGGAGCGG 
GAACCTTCAACGGTGAATCTGCGGTGTCTGTCGGAACATCATTTAATGCCGGAACGCATACGGTACTTAAAGCCGGTATTTCTGCGGA 
TACACAATCTGATTTCGGCGCAGGTGTCGGCGTGGGATATTCGTTCTAA 

SEQ ID NO: 23 (Escherichia coli) 

ATCGCCAAACAGCGTCGGCGTCTGGGCGCAGTAAGAGACTTGCTGACGGTAGATTTCTGGCTTTAGTGTGCTGACATCCTCACCTTCA 
AACAGTAACGTTCCGCTGGTTGGGCTGATCAATGAAGCAACTATTTTTAGCAGCGTACTTTTGCCACAACCAGAAGGACCGGTAATTA 
ACTTAAATTCGCCAGCACGCAGCGAAAAATTGATGTTATTAAGAATCTTCGCATCACCCGCCAGATATCCTACGTTTTGTAGCTGAAG 
CAAAGGACTATTTTCCTGCATCGCTGTTCCCTTTTTCTGATTTTTACTAAAAACAGTTTATCCTTCGCAGGAATAAGGGGGAACTCTC 
TTTCAGTAATCAGGTATAATTTGTTTAATCAAGCAGCAATTTTGCTGATTATGGACGGTACAACAGGAGGTTTTTCCGATGCTTATCT 
TTATCCCGATTCTCATTTTTGTCGCGCTGGTCATTGTCGGCGCGGGCGTCAAAATCGTGCCGCAGGGCTATCAATGGACGGTAGAACG 
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ttttggtcgctataccamacgttacagccggggctcagtctggtggtgccgtttatggatcgcattggtcgcaagatcaatatgatg 

gagcaagtgctcgatatcccttcccaggaagttatctcgaaagataacgccaacgttaccatcgacgcagtctgttttattcaggtga 

ttgacgcgccacgcgcggcttatgaagtcagcaatctggagctggcgatcatcaacctgaccatgactaacatccgtaccgtgttggg 

ttcaatggmcttgacgmatgctctctcagcgcgacagcatcmctcacgcctgctgcgtattgtcgatgaggccaccaacccgtgg 

gggattaaagtcacccgtattgamttcgcgacgtgcgcccaccggcagagcttatctcttcmtgaacgcgcagatgamgcggaac 

gtaccaaacgcgcttacattcttgmgcggaagggatccgtcaggcggamtcctcaaagccgaaggtgaaaaacagtcgcamtcct 

gaaagcggaaggcgaacgtcagtcggcgtttttacaggctgaagcgcgtgaacgttccgctgaagcagaagcccgcgccaccamatg 

gtgtctgaagccatcgcctccggtgatattcaggcggtgaactacttcgtagcgcagaaatacaccgaagcgttacagcagatcggtt 

cctccagtaacagcaaagtagtgatgatgccattagaggccagcagcctgatggggtcgattgccgggattgccgagctggtgaaaga 

cagcgccaacmgcggactcagccatgatggagttmtagtcgttcatccacatattttctggctcagtctcggcggtttgctgctgg 

cagccgagatgctgggcggaaatggttatttgttgtggagtggcgtggcagcagtgattactggcctggtggtctggctggtgccgct 

gggttgggagtggcaaggggtgatgtttgccgtcctgacgctgctcgccgcctggctgtggtggaaatggttgtcgcggcgggtgcgc 

gaacaaaagcacagcgacagtcatttaaaccagcgcgggcagcagctgattggccgacgttttgtgctggaatctccgctggtcaacg 

ggcgcggtcatatgcgcgtcggtgacagttcatggcctgtcagcgccagcgaggatctcggcgcaggtacgcatgttgaagtcattgc 

gatagmgggatmcgctgatcatccgtgcggtcatcgcctgatgcgacg ctgacgc gtcttatcatgcccggaagtctgcgcccgaa 

tcgtaggccggataaggcgtttacgccgcatccggcagtcgtgcaccgacgcctgatgcgacgcgggcgcgtcatatcacgccaaaac 

cgtaggccgcctccgcc&tgttaaatgttaactggc^^ 

ggatagtgtttttttagatattcc^ggacgttttt^^ 

ggtaaacttctggcggaatggtgaaatcagaaagcgtt^ 

cmaatcagcgacatggcagaggc&ggagc^^ 

ggtagcaatgcccggtccagattcatttcattz^^ 

aaattgagatttatc3u\agaaacgcattttagcac&^ 

aaaacaagtctttactcttttttacattgaaagagcacgaaatga 

gatggtgtttacgcttacaacagacaaaaatgcgctttacatcacacaaatggcggcgtagatttcg^ 

tttcttaaaacaatattatttgtttcttatagaaac^^ 

gctttactggcactcrtaatttcagcaaca^ 

ccattaactctggcatgtcgcaatcggagattgagcagaagattacccgc^ 

ctatttgactgaacatcactacatcccttctgaaacacct^^ 

aaaaccgttgccgctacaggtgatgtacagacaact^^ 

agcaaacgcaaattac^gagcaacaggcggagatcgta^ 

ttatcaggaaatgattaatgccagactggcggctcaaaatgaggctaatcagcgcaccgccactgaacaa 
ctgacaaccgatgtggcagtacaacagcaaaatgaaaggactcaa 

cacatgaacaaat tgacagc c t gt cacaagac gtaacc caaacgcaccaacagt taaccaacacccaaaaac gggt tgcagataacag 

ccagcaaattaacacgctcaataaccatttcagttcgc^^ 

tctgccatcgctatcgcctcacaacc&c^ggttaaaacc^ 

ctgcggtgtctgtcggaacatc^tttaatgccggaacgcatacggtacttaaagccggtatttctgcggataca 
cgcaggtgtcggcgtgggatattcgttctaatatttcaatc 

tz\atttgtacattatttaaggttaacaatgatgaatagctccattaaatcgttttccctgctggcggttatattactggctggctgta 
gttcacccacttcccgc^tcgcagattgccaggcgcagggc^ 
tattttaagtgcatccgaggcacaggcatttaaaaatgcagaagccgcacaacacgcc 
tttggcatgacctttagaatgagcagtaaaaactttgcttatc^ 

ctgtttatcagtcaggtctatataacgtcattgtttatcatcacacaggaaaagtcgccttaatgaaagaaggccagtttgtgggtta 

tttaaaatgaaggagoutf^ggaaaatacccci^^ 

tagcctccctggttcacgctgtgaatgittaacaac^ 

gcatattctttcggtgcaaacggggattcactgattttcaccccgcccgatgatgacagcagccggagagattttcgataatcgggca 
gtcggcgctgtcatcaccggggcaggcattcgccagcgccagtagctggttgcgcatagattgcagttcttcgatatgccgttcmtc 
tccgccaccttctccagcgtgcgacgtttgacgtcggcactgtgacgctgcgggtcgttaaacagattcaccagctcgccgctctctt 
ccaggttaaagcccacctggcgcgcctggcgcagtaaggtcaattcgttgagatgctgctgcgtgtaggttcgataaccattttcgct 
gcgcatcggcggcgtcaccagccccttctcttcatagaagcgaatggctttgctggtcaggccggtaatttttgctacatcgctaatg 
ttcatcgttcgcgcaacgcc 

SEQ ID NO: 24 (EPEC) 

ATGAAAACTGTAAACGTAGCTTTACTGGCACTCATAATTTCAGCAACATCCAGCCCTTTTGTTTTAGCTGGTGATACCATTGAAGCGG 
CGGCAACAGAGCmCAGCCOTTAACTCGGGCATGTCGCM^ 

CAGCCCCGCTGCATATACCTATTTGACTGAACATCACTACATCCCTTCTGAAACACCTGATACCACTCAGACTCCCCCTGTCCAGACA 
GATCCTGACGCAGGACAAAAAACCGTTGCCGCTACAGGTGATGTACAGACAACCGCCCGTTATCAGAGCATGATCAACGCCCGACAGT 
CTACGGTAACTGATGCCCAGCAAACGCAAATTACAGAGCAACAGGCGCAGATCGTAGCCACACAAAAAACGCTCGCCGCGACTGGAGA 
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TACGCAAMTACCGCGCATTATCAGGAGATGATTAATGCCAGGCT^ 

GGGCAGAAAATGAATGCACTGACMCCGATGTGGCAGCACMCAGCAAAMGAAAGGGCTC^ 

CGCAGAAGTCTGTCCAGGCACATGAGCAAATTGAAAGTCTGAGACAAGATTCCGCACAAACGCAGCAACAGTTAACCAACACCCAAAA 
ACGGGTTGCAGATAACAGCCAGCAAATTAACACGCTCAATAACCATTTCAGTTCGCTAAAAAACGAAGTTGAGGACMTCGTAMGAA 
GCCMTGCGGGAACTGCATCTGCCATCGCTATCGCCTCACAACCACAGGTGAMACCGGTGACTTGATGATGGTCTCAGCGGGAGCGG 
GAACCTTTAACGGTGAATCTGCGGTGTCTGTCGGAACATCTTTTAATGCCGGMCGCATACGGTACTTAMGCAGGTATTTCTGCGGA 
TACACMTCTGATTTCGGTGCGGGTGTCGGCGTGGGATATTCGTTCTAA 

SEQ ID NO: 25 (EAEC) 

ATGAAAACTGTAAAGCTGTCTTTACTGGCTGTCGTTGTTGCTACCGCGGTAAGTCCATCTGCGTTTGCGGGTGATACTGTTGAGGCGG 

CAACGACAGAATTAACGGTAATCCAGCCAGGAATGTCGCAATCGGAAATTGATCAGAAAATTGGTCGATTTTTAGAAAGGACAGGGAA 

TAGTGTAGCCGCACAAAATTATCTGATTGCGCATGATTACCAGACAACGACGCCTCAGGAAAATACAGCTGCTTCTCCCGTACAGCCC 

ACCAATACGCTGAACCCGATAACCAATCAAGCGCAGACCGACCGCGACAACGGGCAGGATACCGCCATTCAGGACGCGCAGCACGCCG 

CCAACTGGGCTTCACTGAAAGCTGATGACGCGCAGCACGCCATCACGGTGGCGCAGACGGATATTGATGCCAATACAGCCGCCATCAC 

CGATACCCGTAATGATGTCTCCGCAGTGCAGTCAGACGTCACCAACATAAAAGGCGATGTCGCACATGCCCAGTCAACGGCTGACCAT 

GCCAACGCTAACGCCAACACCGCTCTGATTAACGGCGTCAAACTTTCCGGTGCTGTGACAGAAAACAAAAACAACATCGAACAGAACC 

GCAGCGATATTGCTGACCAGCAGAAACTGTTGGCATCAAACGAGCAAAAACAGATCGTCCGCGACAACGGGCAGGATACCGCCATTCA 

GGACGCACAACATGCCGCCAACTGGGCTTCACTGAAAGCTGATGACGCGCAACACGCCATCACGGTGGCGCAGACGGATATTGATGCC 

AATAAAGCCGCCATCACCGACATCCGTAATGATGTCTCCGCAGTGCAGTCAGACGTCACCAACATAAAAGGCGATGTCGCACATGCCC 

AGTCAACGGCTGACCATGCCAACGCTAACGCCAACACCGCTCTGATGAACGGCGTCAAACTCTCCTCTGCTGTGACAGAAAACAAAAA 

TAATATCGAACAGAACCGCAGCGATATTGCTGACCAGCAGAAACTGTTGGCATCAAACGAGCAAAAACAGATCGTCCGCGACAACGGG 

CAGGATACCGCCATTCAGGACGCACAACATGCCGCCAACTGGGCTTCAATGAAAGCTGATGACGCGCAGCACGCCATCACGGTGGCGC 

AGACGGATATTGATGCCAATAAAGCCGCCATCGCCGACACCCGTAATGATGTCTCCGCAGTGCAGTCAGACGTCACCAACATAAAAGG 

CGATGTCGCACATGCCCAGTCAACGGCTGACCATGCCAACGCTAACGCCAACACCGCTCTGATTAACGGCGTCAAACTTTCCGGTGCT 

GTGACAGAAAACAAAAATAATATCGAACAGAACCGCAGCGATATTGCTGACCAACAGCAACAACTCGACGAAACCCGGAAAATCGTTG 

CCGCCACCGGGGATGTGCAGACTGCCGCCCGATATCAGAGCATGATTGACGCCAGACAGACAGCCGCTGCCAATGCGCAACAGGCACA 

AGCTGACACCCAGCAGCAACAAATGGACGATCAGCAGAAACAAATCGACGCGACGCAAAAAACGGTTTCCGCACTTGGCGATGCCCAG 

ACCAACGCACATTATCAAGAGATGGTTAACGCCGGACTGAGAGCACAAMTGATGCGAATGCGCGTACTGCAGCAGAACAAAAACAAA 

AAATAGATACTCTGGCGACTAACCAGGCAACGCAACAGCATATCAATAGTGTGCAGTACGGGGAACAAATTCAGCGTCTGGCGCAAGA 

CTCAACACAAACGCATGAACAAATTGACAGCCTGACACAAGACGTAACCCAAACGCATCAGCAGTTAAGCAACACGCAAAAACGAGTA 

GCGGATAATAGCCAGCAGATTACTACGCTCAATAACCATTTCAGTTCGCTGAAAAACGAAGTTGAGGACAACCGTAAAGAAGCCAATG 

CGGGAACTGCATCAGCCATCGCTATCGCCTCACAACCACAGGTGAAAGCCGGTGACTTTATGATGATGTCAGCGGGAGCGGGAACCTT 

CAACGGTGAATCTGCGGTGTCTGTCGGAACATCTTTTAATGCCGGAACGCATACCGTGATTAAAGCCGGTGTCTCTGCGGATACGCAA 

TCTGATTTCGGCGCGGGTGTCGGCGTGGGATATTCTTTCTAA 

SEQ ID NO: 26 (UPEC) 

ATGAACAAAATATTTAAAGTTATCTGGAATCCGGCAACAGGCAGTTACACCGTTGCCAGCGAAACGGCGAAGAGCCGTGGTAAAAAAA 
GCGGGCGCAGTAAGCTGTTAATTTCTGCACTGGTTGCGGGTGGGTTGTTGTCGTCGTTTGGGGCAAGTGCAGATAATTACACTGGGCA 
GCCAACTGATTATGGCGATGGCTCAGCAGGTGACGGCTGGGTTGCTATCGGTAAAGGGGCAAAAGCAAATACCTTTATGAACACTAGT 
GGCGCGAGTACAGCTTTAGGATATGACGCGATAGCCGAAGGTGAGTACAGTTCTGCCATCGGGTCAAAAACCCTTGCAACTGGTGGAG 
CATCCATGGCGTTCGGGGTTAGTGCAAAAGCAATGGGTGACAGAAGTGTCGCGCTAGGTGCATCGTCAGTAGCAAATGGCGATCGTTC 
GATGGCTTTTGGTCGTTACGCAMGACGAATGGTTTTACATCTCTTGCTATTGGGGACTCCTCCCTTGCCGATGGTGAAAAAACTATT 
GCGTTAGGAAATACGGCTAAAGCTTACGAAATTATGAGCATCGCCCTCGGTGATMTGCCMTGCGTCAAAAGAGTATGCAATGGCGC 
TGGGAGCAAGTAGCAAAGCTGGCGGTGCTGATAGCCTCGCATTCGGCAGAAAATCTACAGCTAATAGCACTGGCTCACTGGCAATAGG 
TGCTGACAGTAGCAGTTCGAACGATMCGCCATCGCGATAGGGAACAAAACGCAAGCCCTGGGAGTGAATTCGATGGCCCTGGGTAAT 
GCAAGTCAGGCATCTGGCGAATCCAGTATTGCATTAGGTAACACCAGTGAAGCCAGCGAACAAAATGCGATTGCGCTGGGGCAAGGTA 
GCATTGCAAGCAAAGTGAACTCAATCGCGTTGGGAAGTAACAGTTTGTCCTCGGGAGAGAATGCCATCGCATTGGGAGAGGGTAGTGC 
CGCTGGTGGCAGCAACAGCCTTGCTTTCGGTAGCCAGTCCAGGGCAAACGGCAATGATTCTGTCGCCATCGGTGTAGGGGCTGCAGCA 
GCGACCGACAATTCTGTCGCTATCGGCGCAGGATCGACCACAGATGCAAGCAATACGGTTTCAGTTGGCAACAGCGCAACAAAACGCA 
AAATTGTTAATATGGCTGCTGGTGCCATAAGCAACACCAGTACCGATGCCATCAACGGCTCACAGCTTTATACGATCAGTGATTCAGT 
CGCCAAGCGACTCGGAGGAGGCGCTACTGTAGGCAGCGATGGCACCGTAACCGCAGTAAGCTACGCGTTGAGAAGCGGAACCTATAAT 
AACGTGGGTGATGCTCTGTCAGGAATCGACAATAATACCCTACAATGGAATAAAACCGCGGGGGCGTTCAGCGCCAATCACGGTGCAA 
ATGCCACCAACAAAATCACTAATGTTGCTAAAGGTACGGTTTCTGCAACCAGCACCGATGTAGTAAACGGCTCTCAATTGTACGACCT 
GCAGCAGGATGCTCTGTTGTGGAACGGCACAGCATTCAGTGCCGCACACGGCACCGAAGCCACCAGCAAAATCACTAACGTCACCGCT 
GGCMCCTGACTGCCGGCAGCACTGACGCCGTTAACG 

TCGCCACTAACACCACCAATATCACCAACCTGACTGACGCTGTTAACGGTCTCGGTGACGACTCCCTGCTGTGGAACAAAGCAGCTGG 
CGCATTCAGCGCCGCGCACGGCACCGAAGCCACCAGCAAAATCACCAACGTCACCGCTGGCAACCTGACTGCCGGTAGCACTGACGCC 
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GTTMCGGCTCCCAGCTCAAAACCACCMCGACMCGTGACGACCMCACCACCAACATCGCCACTMCACCACCMTATCACCAACC 

TGACTGACGCTGTTAACGGTCTCGGTGACGACTCCCTGCTGTGGAACAAAACAGCTGGCGCATTCAGCGCCGCGCACGGCACTGACGC 

CACCAGCAAGATCACCAACGTCACCGCTGGCAACCTGACTGCCGGCAGCACTGACGCCGTTAACGGCTCCCAGCTCAAAACCACCAAC 

GACAACGTGACGACCAACACCACCMCATCGCCACTAACACCACCAATATCACCMCCTGACTGACGCTGTTAACGGTCTCGGTGACG 

ACTCCCTGCTGTGGMCAAAACAGCTGGCGCATTCAGCGCCGCGCACGGCACTGACGCCACCAGCAAGATCACCAATGTCAAAGCCGG 

TGACCTGACAGCTGGCAGCACTGACGCCGTTAACGGCTCTCAGCTCAAAACCACCAACGATAACGTGTCGACCAACACCACCAACATC 

ACCAACCTGACTGACGCTGTTAACGGTCTCGGTGACGACTCCCTGCTGTGGAACAAAACAGCTGGCGCATTCAGCGCCGCTCACGGCA 

CTGACGCCACCAGCAAGATCACCAATGTCAAAGCCGGTGACCTGACAGCTGGCAGCACTGACGCCGTTAACGGCTCCCAGCTCAAAAC 

CACCAACGATAACGTGTCGACCAACACCACCAACATCACTAACCTGACGGATTCCGTTGGCGACCTTAAGGACGATTCTCTGCTGTGG 

AACAAAGCGGCTGGCGCATTCAGCGCCGCGCACGGTACCGAAGCTACCAGCAAGATCACCMCTTACTGGCTGGCAAGATATCTTCTA 

ACAGCACTGATGCCATTAATGGCTCACAACTTTATGGCGTAGCGGATTCATTTACGTCATATCTTGGTGGTGGTGCTGATATCAGCGA 

TACGGGTGTATTAAGTGGGCCAACCTACACTATTGGTGGTACTGACTACACTAACGTCGGTGATGCTCTGGCAGCCATTAACACATCA 

TTTAGCACATCACTCGGCGACGCCCTACTTTGGGATGCAACCGCAGGCAAATTCAGCGCCAAACACGGCATTAATAATGCTCCCAGTG 

TAATCACTGATGTTGCAAACGGTGCAGTCTCGTCCACCAGCAGCGACGCCATTAACGGTTCACAACTTTATGGTGTTAGTGACTACAT 

TGCCGATGCTCTGGGCGGGAATGCTGTGGTGAACACTGACGGCAGTATCACTACACCAACTTATGCCATCGCTGGCGGCAGTTACAAC 

AACGTCGGTGACGCGCTGGAAGCGATCGATACCACGCTGGATGATGCTCTGCTGTGGGATACAACAGCCAATGGCGGTAACGGTGCAT 

TTAGCGCCGCTCACGGGAAAGATAAAACTGCCAGTGTAATCACTAACGTCGCTAACGGTGCAGTCTCTGCCACCAGCAACGATGCCAT 

TAATGGCTCACAGCTCTATAGCACTAATAAGTACATCGCTGATGCGCTGGGTGGTGATGCAGAAGTCAACGCTGACGGTACTATCACT 

GCACCGACTTACACCATTGCAAATACCGATTACAACAACGTCGGTGAAGCCCTGGATGCGCTCGATAATAACGCGCTGCTGTGGGATG 

AAGACGCAGGTGCCTACAACGCCAGCCATGATGGCAATGCCAGCAAAATCACCAACGTTGCGGCTGGTGATCTCTCCACAACCAGTAC 

CGATGCTGTTAACGGTTCCCAGTTAAACGCAACCAATATTCTGGTTACGCAAAATAGCCAAATGATTAACCAGCTTGCTGGTAACACT 

AGCGAAACCTACATCGAGGAAAACGGTGCGGGTATTAACTATGTACGTACCAACGACAGCGGCTTAGCGTTCAACGATGCCAGCGCTT 

CAGGTATTGGCGCTACAGCTGTAGGTTATAACGCAGTTGCCTCTCATGCCAGCAGTGTAGCCATCGGTCAGGACAGCATCAGCGAAGT 

TGATACGGGTATCGCTCTGGGTAGCAGTTCCGTTTCCAGCCGTGTAATAGTTAAAGGGACTCGTAACACCAGCGTATCGGAAGAAGGT 

GTTGTGATTGGTTATGACACCACGGATGGCGAACTGCTTGGCGCGTTGTCGATTGGTGATGACGGTAAATATCGTCAAATCATCAACG 

TCGCGGATGGTTCTGAAGCCCATGATGCGGTCACTGTTCGCCAGTTGCAAAACGCCATTGGTGCAGTCGCAACCACACCAACCAAATA 

CTATCACGCCAACTCAACGGCTGAAGACTCACTGGCAGTCGGTGAAGACTCGCTGGCAATGGGCGCGAAAACCATCGTTAATGGTAAT 

GCGGGTATTGGTATCGGCCTGAACACGCTGGTTCTGGCTGATGCGATCAACGGTATTGCTATCGGTTCTAACGCACGCGCAAATCATG 

CCGACAGCATTGCAATGGGTAATGGTTCTCAGACTACCCGTGGTGCGCAGACCAACTACACTGCCTACAACATGGATGCACCGCAGAA 

CTCTGTGGGTGAGTTCTCTGTCGGCAGTGAAGACGGTCAACGTCAGATCACCAACGTCGCAGCAGGTTCGGCGGATACCGATGCGGTT 

AACGTGGGTCAGTTGAAAGTAACGGACGCGCAGGTTTCCCAGAATACCCAGAGCATTACTAACCTGAACACTCAGGTCACTAATCTGG 

ATACTCGCGTGACCAATATCGAAAACGGCATTGGCGATATCGTAACCACCGGTAGCACTAAGTACTTCAAGACCAACACCGATGGCGC 

AGATGCCAACGCGCAGGGTAAAGACAGTGTTGCGATTGGTTCTGGTTCCATTGCTGCCGCTGACAACAGCGTCGCACTGGGCACGGGT 

TCCGTAGCAGACGAAGAAAACACCATCTCTGTGGGTTCTTCTACCAACCAGCGTCGTATCACCAACGTTGCTGCCGGTGTTAATGCCA 

CCGATGCGGTTAACGTTTCGCAACTGAAGTCTTCTGAAGCAGGCGGCGTTCGCTACGACACCAAAGCTGATGGCTCTATCGACTACAG 

CAACATCACTCTCGGTGGCGGCAATAGCGGTACGACTCGCATCAGCAACGTTTCTGCTGGCGTGAACAACAACGACGCAGTGAACTAT 

GCGCAGTTGAAGCAAAGTGTGCAGGAAACGAAGCAATACACCGATCAGCGCATGGTTGAGATGGATAACAAACTGTCCAAAACTGAAA 

GCAAGCTGAGTGGTGGTATCGCTTCTGCAATGGCAATGACCGGTCTGCCGCAGGCTTACACGCCGGGTGCCAGCATGGCCTCTATTGG 

TGGCGGTACTTACAACGGTGAATCGGCTGTTGCTTTAGGTGTGTCGATGGTGAGCGCCAATGGTCGTTGGGTCTACAAATTACAAGGT 

AGTACCAATAGCCAGGGTGAATACTCCGCCGCACTCGGTGCCGGTATTCAGTGGTAA 

SEQ ID NO: 27 (EHEC) 

ATGMCAAAATATTTAAAGTTATCTGGMCCCTGCGACAGGGMTTATACTGTTACCAGCGAMCGGCAAAMGCCGTGGCAAGAAAT 
CTGGGCGCAGTAAGCTGTTAATTTCTGCGCTGGTTGCGGGTGGAATGTTGTCGTCGTTTGGGGCATTGGCGAATGCCGGGAATGACAA 
CGGTCAGGGTGTTGATTACGGTAGTGGATCAGCTGGCGACGGCTGGGTTGCTATAGGCAAAGGGGCGAAAGCAAATACTTTTATGAAC 
ACCAGTGGTTCCAGTACTGCTGTGGGTTATGACGCTATAGCTGAAGGCCAATATAGCTCTGCCATCGGGTCAAAAACCCATGCGATTG 
GTGGTGCATCAATGGCCTTTGGGGTTAGTGCAATATCAGAAGGCGATAGAAGTATAGCACTGGGTGCCTCTTCGTATTCATTGGGCCA 
ATACTCAATGGCCCTCGGCCGTTATTCAAAAGCATTGGGTAAATTGTCTATTGCTATGGGGGACTCTTCCAAAGCGGAAGGAGCAAAC 
GCCATTGCCCTGGGAAATGCCACTAAAGCTACTGAGATTATGAGTATTGCTCTTGGCGACACCGCCAATGCGTCAAAAGCGTATTCAA 
TGGCGCTGGGAGCAAGTAGCGTCGCATCTGAAGAAAACGCTATTGCGATAGGTGCTGAGACCGAAGCCGCTGAAAATGCAACTGCTAT 
TGGCAATAATGCGAAGGCAAAAGGGACTAATAGCATGGCAATGGGGTTCGGAAGCCTTGCCGATAAAGTCAATACTATCGCATTAGGA 
AATGGCAGCCAGGCTCTGGCAGATAATGCAATCGCCATAGGCCAGGGCAACAAAGCTGATGGCGTGGATGCCATCGCTCTGGGTAATG 
GTAGCCAGTCGAGAGGCTTAAACACCATTGCCTTAGGCACAGCCAGTAATGCAACTGGTGATAAGAGTCTTGCGCTTGGTAGTAATAG 
CAGTGCCAACGGTATTAACTCTGTCGCGCTGGGCGCAGATTCCATTGCGGATTTAGACAATACCGTCTCTGTCGGCAATAGTTCATTA 
AAACGCAAGATCGTTAATGTGAAAAATGGCGCGATCAAGTCTGACAGTTACGATGCCATTAATGGTTCACAGCTTTATGCCATTAGCG 
ACTCGGTAGCAAAAAGGCTTGGAGGAGGGGCTGCAGTAGATGTTGATGACGGTACTGTTACAGCACCAACCTACAATTTAAAAAATGG 
TAGCAAAAATAACGTAGGGGCTGCGCTCGCTGTACTTGATGAAAACACCCTGCAATGGGACCAAACCAAAGGCAAATACAGCGCTGCT 
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CATGGTACTAGTAGCCCMCTGCCAGCGTMTCACCGATGTTGCGGATGGCACGATTTCAGCCTCCAGTMGGATGCGGTTMCGGTT 

CCCAACTGAAAGCTACCAATGACGATGTCGAAGCCAACACCGCCAATATCGCTACTAATACCAGCAACATTGCCACGAATACGGCAAA 

TATTGCCACCAATACCACCAATATCACCAACCTGACGGATTCCGTTGGTGACCTTCAGGCTGATGCCCTGCTCTGGAACGAAACTAAA 

AAGGCATTCAGTGCAGCTCACGGCCAGGATACCACCAGCAAMTCACCAACGTTAAAGATGCCGACCTGACGGCTGACAGCACTGATG 

CTGTTMCGGCTCTCAGCTGAAMCCACCAACGATGCTGTGGCGACGMTACCACCAATATCGCCAATMCACTTCCMTATTGCCAC 

TMCACCACCMCATCTCTAACCTGACTGAGACGGTGACTAATCTTGGTGAGGATGCGCTGAAATGGGATAAGGACAATGGTGTATTC 

ACGGCAGCTCATGGCACCGAGACCACCAGCAAAATCACCAACGTTAAAGATGGCGACCTGACKACTGGCAGCACCGATGCCGTTAACG 

GCTCTCAGCTGAAAACCACCAACGATGCCGTGGCGACGAATACCACCAATATCGCCACTAACACCACCAACATCTCTAATCTGACTGA 

GACGGTGACTAATCTTGGTGAGGATGCGCTGAMTGGGATAAGGACAATGGTGTCTTCACTGCAGCTCATGGCAACAATACCGCCAGC 

AAAATCACCMTATCCTGGACGGCACAGTCACTGCAACCAGTTCCGATGCCATTMCGGTAGCCAGCTTTATGACTTAAGCAGCMTA 

TCGCCACCTACTTCGGCGGCAATGCTTCTGTGMTACTGACGGTGTGTTTACCGGTCCAACCTACAAAATCGGTGAAACAAATTATTA 

TAACGTCGGCGATGCACTGGCTGCGATTAACTCCTCATTTAGCACGTCTCTCGGCGATGCTCTGCTTTGGGATGCCACCGCAGGTAAA 

TTCAGTGCCAAACACGGTACTAATGGTGACGCAAGCGTGATCACTGATGTCGCAGATGGTGAAATTTCAGACTCCAGTTCTGACGCAG 

TAAACGGCTCACAACTCCACGGCGTGAGCAGTTATGTTGTTGATGCGCTGGGGGGTGGTGCCGAAGTCAATGCAGACGGCACCATCAC 

TGCGCCGACGTACACCATTGCTAATGCTGATTACGATAATGTCGGTGATGCCCTGAATGCTATCGATACCACTCTTGACGACGCTCTG 

CTCTGGGATGCGGACGCCGGTGAAMTGGTGCATTTAGCGCCGCTCACGGAAAAGATAAAACTGCCAGTGTMTCACTAACGTCGCTA 

ACGGTGCAATCTCTGCTGCCAGCAGCGACGCGATTAACGGCTCACAACTCTATACCACCAATAAGTACATCGCTGATGCGCTGGGTGG 

TGACGCAGAAGTCAACGCTGACGGCACCATCACCGCACCGACTTACACCATTGCGAACGCCGAGTACAACAACGTCGGTGACGCCCTG 

GATGCGCTTGATGATAACGCCCTGCTGTGGGATGAGACTGCCAATGGCGGTGCTGGAGCCTACAATGCCAGCCATGACGGTAAAGCCA 

GCATCATCACTAATGTCGCTAATGGCAGTATTAGTGAGGACAGTACCGATGCAGTGAACGGTTCTCAGTTGAATGCGACGAATATGAT 

GATTGAGCAGAACACCCAAATTATCAATCAGCTCGCTGGTAACACCGACGCAACCTATATCCAAGAAAACGGTGCGGGTATTAACTAT 

GTGCGTACTAACGACGACGGCTTAGCGTTCAACGACGCCAGCGCACAGGGTGTTGGCGCTACAGCTATAGGTTATAACTCTGTCGCCA 

AAGGCGATAGCAGCGTAGCTATTGGTCAGGGCAGCTACAGCGACGTTGATACGGGTATCGCCCTGGGTAGCAGCTCTGTTTCCAGCCG 

AGTGATTGCCAAAGGCTCCCGTGACACCAGCATAACGGAAAATGGCGTTGTTATTGGTTACGACACCACGGATGGCGAACTGCTCGGT 

GCATTGTCTATCGGTGATGACGGTAAATATCGTCAAATCATCAACGTAGCCGATGGTTCCGAAGCCCATGACGCCGTTACGGTTCGTC 

AATTGCAGAATGCGATTGGTGCGGTCGCAACCACGCCGACTAAATACTTCCACGCTAATTCAACGGAAGAAGATTCACTGGCAGTGGG 

AACTGACTCGCTGGCAATGGGTGCGAAAACCATCGTGAATGGCGATAAAGGTATTGGTATCGGTTATGGTGCCTACGTGGACGCGAAT 

GCACTTAACGGCATTGCCATTGGTAGCAATGCGCAAGTCATTCATGTCAACAGTATTGCGATAGGTAATGGTTCTACGACCACTCGTG 

GCGCTCAAACCAATTATACCGCCTACAACATGGACGCACCGCAGAACTCTGTCGGTGAATTCTCAGTCGGTAGTGCGGATGGTCAACG 

TCAGATCACTAACGTCGCAGCAGGTTCGGCTGATACCGATGCGGTCAACGTGGGTCAGTTGAAAGTAACGGATGCGCAGGTTTCCCAG 

AATACCCAGAGCATTACTAACCTGGATAATCGGGTAACGAATCTTGATTCACGCGTCACCAATATCGAAAACGGTATTGGCGATATCG 

TCACCACCGGTAGCACCAAGTACTTCAAGACCAATACCGATGGTGTAGATGCCAGCGCGCAGGGTAAAGATAGCGTCGCGATTGGTTC 

CGGCTCCATTGCTGCCGCTGACAACAGCGTCGCTCTGGGTACAGGGTCTGTGGCAACCGAAGAAAATACGATCTCTGTAGGTTCCTCT 

ACTAACCAACGTCGTATCACCAACGTAGCTGCAGGTAAAAATGCTACCGATGCTGTTAACGTGGCACAGTTGAAGTCTTCCGAAGCTG 

GCGGTGTACGTTACGACACCAAAGCTGATGGTTCTATCGACTATAGCAATATCACCCTCGGTGGCGGCAACGGCGGTACGACTCGTAT 

CAGCAACGTCTCCGCTGGCGTCAACAACAACGACGTGGTGAATTACGCGCAGTTGAAGCAAAGCGTGCAGGAAACGAAGCAATACACC 

GATCAGCGAATGGTTGAGATGGATAACAAACTGTCTAAAACTGAAAGCAAGTTGAGCGGTGGTATCGCTTCTGCAATGGCAATGACCG 

GTCTGCCGCAGGCTTACACTCCAGGTGCCAGCATGGCCTCTATTGGTGGCGGTACTTACAACGGTGAATCGGCAGTTGCTTTAGGTGT 

ATCGATGGTGAGCGCCAATGGTCGTTGGGTCTACAAATTACAAGGTAGTACCAATAGCCAGGGTGAATACTCCGCCGCACTCGGTGCC 

GGTATTCAGTGGTAA 

SEQ ID NO: 28 (EAEC) 

ATGAACAAAATTTTTAAAGTTATCTGGAATCCGGCAACAGGCAGTTACACCGTTGCCAGTGAAACGGCAAAAAGCCGTGGCAAGAAAT 
CCGGGCGCAGTAAGCTGTTAATTTCTGCCCTGGTTGCTGGGGGAATGTTGTCGTCGTTTGGGGTACAGGCTCAGGCAGGMGGGACAA 
CGGTCAGGGCGTCAATTATGGCCAGGGMCAGGMCAGGCTGGGTTGCTATCGGTGAAGATGCAAAAGCAAATAGTTTTACAGACACC 
GGGGGTGGCTCCAGCACCGCAGTAGGTTATCACTCAACTGCTGACGGAAGGTGGTCAACAGCCCTCGGTGCTAAGACCCATTCGCTTG 
GCGAAGCATCAGTGGCGTTAGGGATTAACACTACCTCAGCAGGTGAGCGAAGCCTCGCTATAGGTGCATCGGCAACGTCAACGGGTGG 
ATTTTCAATCGCACTTGGTCGTTATGCGAACTCAGTAGGTGAATTTTCTATTGCACAAGGGGATCACGCAGAGACTGGTGCTGATGAC 
GCCATCGCATTTGGACGTGAAAGCAAGGCCTTAGGAATTATGAGTATCGCCCTCGGAGCCACGGCTAATGCGTCGAAAGAATATGCAA 
TGGCGCTGGGTGCAAGTAGCGCCGCATCTGCAGCTAACGCGATTGCAGTAGGCCGCAACAGTGCTGCAGCTGGCGTAGACAGCCTCGC 
ATTCGGCAGACAATCCGCCGCCAGCGCCGCAAACGCGATTGCTATGGGTGCAGAGAGCAAAGCTGCTGAAAATGCGACGGCAGTTGGT 
ACTAACGCGGAGGCAAATGGACTTAATAGTATCGCGTTGGGCTCCGGCAGTATTGCAGATGTCGACAACACGATTGCTCTGGGCAATC 
AAAGTCAGGCAGTAGCGGCTGGCGCAATTGCCATCGGTCAAGGGAATAAAGCTGACGGCGCAAATGCTATCGCGCTGGGTAATGGTAG 
TATTACAGGTGGTGTAAATGCTATTGCTCTTGGACAAGGCAGTTATGCCGGTTTAGAAAATGGCACTGCAATTGGTGCTCAAGCCAGT 
GCTCAGGGGAAAAATTCAGTTGCTCTGGGTGCTGGTTCTGTAGCGACTGACGCGGATACTGTTTCTGTGGGTAACACAACAGCTCAGC 
GACAAATTGTCAATATGGCAGCAGGTGATATCAGCACTACCAGTACTGATGCCATCAATGGATCACAGCTTTATGCTATCAGTAAGTC 
AGTAGCGGACAATCTTGGTGGGGGGGCTACCGTCAATGCGCAAGGCGTCGTTACTTCCCCAAATTACAGGCTGAAAAGTGGTATTTTC 
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GGCACTGTTGGCGACGCCTTMCGGGCCTGGACAATAATACGTTACAATGGGACTCCCTTAAAAAGGCATATAGTGCGGCACATGGTA 

CAGATACTACCAGTACCATCACCAACGTTAAAGACGGCGCTATTTCTGATACCAGTAAGGATGCGGTTAACGGTTCTCAGCTGAAAAC 

CACCAACGATAACGTAGCGACCAATACTGCCAATATCACCACCAACACTAACAGTATCAATACCCTGACGGATTCCGTTGGCGACCTT 

AMGACGATGCCCTGCTGTGGMTGGCACCGCGTTCAGCGCCGCGCACGGCACCGAAGCCACCAGCAAMTCACCMCGTCAMGACG 

GTGACCTGACGGCTGGCAGCACCGACGCGGTTAACGGCTCTCAGCTCAAMCCACTAACGATAATGTGGCAACCMCACCACCAACAT 

CACCAACCTGACGGATTCCGTTGGCGACCTTAAAGACGATGCCCTGCTGTGGAATGGCACCGCGTTCAGCGCCGCGCACGGTACCGAT 

GCCACCAGCAAAATCACCMCGTCAAAGACGGTGACCTGACGGCTGGTAGCACTGACGCGGTAAACGGCTCTCAGCTGAAAACCACTA 

ACGATGCCGTGGCAGCCAACACCACCMTATCGCCACGMTACCACCAACATCACCAACCTGACTGACGCAGTTGACAGCCTCGGTGA 

CGATTCCCTGCTGTGGMCGCTACAGCGGGGGCATTCAGCGCCGCACACGGTACTGATGCCACCAGCAAAATCACCAACGTCACCGCT 

GGCGACCTGACGGCTGGCAGCACCGACGCGGTTAACGGCTCTCAGCTCAAAACCACTAACGATGCCGTGGCAGCCAACACCACCAATA 

TCGCCACGAACACCACCAACATCACCAACCTGACTGACGCTGTTGACAGCCTCGGTGACGATTCCCTGCTGTGGAACGCTACTGCGGG 

GGCATTCAGCGCCGCGCACGGTACTGATGCCACCAGCAAAATCACTAACGTCAAAGACGGTGACCTGACGGCTGGCAGCACTGACGCG 

GTTAACGGCTCTCAGCTCAAAACCACTAACGATGCCGTGGCAGCCAACACCACCAATATCGCCACGAACACCACCAACATCACCAACC 

TGACTGACGCTGTTGACAGTCTCGGTGACGATTCCCTGCTGTGGAACGCTACGGCGGGTGCATTCAGTGCCAAACACGGCACCAACGG 

TACTGACAGCAAAATCACCAACTTACTGGCAGGCACTGTATCCTCTGATAGCACTGACGCTATTAATGGCTCACAACTTTATGGCTTA 

GCTGATTCATTTACGTCATACCTTGGCGGTGGTGCTGATATCAGCGATGCGGGTGTATTAACCGGGCCAACCTACACTATTGGTGGTA 

CTGATTACAATMCGTCGGTGATGCTCTGGCTGCCATTAACACGTCATTTAGCACATCACTCGGTGACGCCCTACTCTGGGATGCGAC 

CGCCAAGGGCGGTGACGGTGCGTTTAGCGCCGGTCGCGGGACAGATAACACAGCCAGCATCATTACTAATGTTGCAGACGGTGCAATT 

TCCTCTACCAGCAGCGACGCTATTAACGGCTCACAGCTCTATGACACCAGCAAGTACATTGCCGATACTCTGGGTGGTGACGCAGAAG 

TCAATGCTGACGGCACAATCACCGCACCGACTTATGCCATCGCTGGCGGCAGTTACAGCAACGTCGGTGACGCGCTGGAAGCGATCGA 

TACCACGCTGGATGACGCTCTGTTGTGGGATGCAACAGCCAATGATGGCAATGGTGCATTTAGCGCCGCTCACGGAAAAGATAAAACA 

GCCAGTGTAATCACTAACGTCGCTAACGGTGCAATCTCTGCCACCAGCAGCGATGCCATTAACGGTTCACAACTGTATACCACCAACA 

AGTACATTGCCGATGCCCTGGGTGGTGACGCAGAAGTTAACGCTGATGGTTCTATTACTGCGCCGACTTACACCATTGCAAATGCCGA 

GTACAACAACGTCGGTGACGCCCTGGATGCGCTCGACGATAACGCTCTGCTGTGGGATGCAACAGCCAATGACGGCGCAGGTGCCTAC 

AACGCCAGCCATGACGGCAAGGCCAGCATCATCACAAATGTTGCTGATGGTAACATTGGCGAAGGCAGCACTGACGCCATCAACGGTT 

CTCAGCTGTTTAACACCAATATGCTGATCCAGCAGAACAGCGAAATCATCAATCAGCTTGCCGGTAACACCAGCGAAACCTACATCGA 

AGATAACGGTGCGGGCATTAACTATGTACGTACCAACGACAACGGCTTAGCGTTCAACGATGCCAGCGCTTCAGGTATTGGCGCTACG 

GCTGTGGGTTATAACGCTGTCGCCTCAGGCGAAAGCAGCGTAGCCATTGGTCAAGGTAGCAGCAGCAACGTTGATACGGGTATCGCCC 

TGGGTAGCAGTTCCGTTTCCAGCCGTGTAATAGTTAAAGGTTCTCGTGACACCAGCGTGTCGGAAGAAGGTGTTGTGATTGGTTATGA 

CACCACGGATGGCGAACTACTTGGTGCGTTGTCTATTGGTGATGACGGTAAATATCGTCAAATCATCAACGTAGCCGATGGTTCCGAA 

GCCCATGACGCCGTTACGGTTCGCCAGTTGCAAAATGCCATTGGTGCAGTCGCTACCACGCCGACCAAATACTTCCACGCCAACTCAA 

CGGAAGAAGATTCACTGGCAGTAGGTGAAGACTCGCTAGCAATGGGCGCGAAAACTATCGTTAATGGTAATGCGGGTATTGGTATCGG 

TTATGGTGCCTACGTGGACGCGAATGCACTTAATGGCATTGCTATCGGTAGCAACGCGCGTGCAAACCATGCAAACAGCATTGCTATG 

GGTAATGGCTCACAGACGACTCGTGGTGCTCAAACTGGCTACGCCGCCTACAACATGGACGCACCGCAGAACTCTGTGGGTGAGTTCT 

CTGTCGGCAGTGAAGACGGTCAACGTCAGATCACCAACGTCGCGGCTGGTTCGGCTGATACCGATGCGGTTAACGTGGGTCAGTTGAA 

AGTAACGGACGCGCAGGTTTCCCAGAATACCCAGAGCATT ACT AACCTGAACAATCAGGTCACTAATCTGGAT ACT CGCGT TACT AAT 

ATCGAAAACGGTATTGGCGACATTGTAACCACCGGTAGCACCAAGTACTTCAAGACCAACACCGATGGCGTAGATGCCAACGCGCAGG 

GTAAAGATAGTGTTGCGATTGGTTCTGGTTCCATTGCTGCCGCTGACAACAGCGTCGCGCTGGGTACAGGCTCCGTGGCCAACGAAGA 

AAATACCATCTCTGTGGGTTCTTCTACCAACCAGCGTCGTATCACCAACGTTGCTGCAGGTGTTAATGCCACCGATGCGGTTAACGTT 

TCGCAGCTGAAGTCTTCTGAGGCAGGCGGCGTTCGTTACGACACCAAAGCTGATGGCTCTGTAGACTACAGCAACATCACTCTCGGTG 

GTGGTAATGGCGGTACGACTCGCATCAGCAACGTCTCCGCTGGCGTGAACAACAACGACGCAGTGAACTATGCGCAGCTGAAGCAMG 

CGTGCAGGAMCGMGCMTATACCGATCAGCGGATGGTTGAGATGGATMCAAACTGTCCAAAACCGAAAGCMGTTGAGCGGTGGT 

ATCGCTTCTGCAATGGC^?ITGACCGGTCTGCCGCAGGCTTACACTCCAGGTGCCAGCATGGCCTCTATTGGTGGCGGTACTTACAACG 

GTGAATCGGCTGTTGCTTTAGGTGTGTCGATGGTGAGCGCCAATGGTCGTTGGGTCTACAAATTACAAGGTAGTACCAATAGCCAGGG 
TGAATACTCCGCCGCACTCGGTGCCGGTATTCAGTGGTAA 

SEQID NO: 29 (Burkholderta fungorum) 

ATGAACAAGACATATCGCTCCGTCTGGAACGAGTCGACAGGCACTTGGGTCGCTGCGTCGGAACATGCAAGTGCACGCGGGAAAAAAT 
CTTCTGCGAAAACCTCTTCCACTAAGGCAGTCGTCGGGGCGTTGGGTCTGGCAGCCGGGCTATATGGTGCCGACGCGTTTGCGCTGGG 
TGGAGGGCTAACCCTTTGTCCGACCACCGAAGGATCCGCCGGGTACACTGCCGGTAGCGCTTCTAGCGCAAACGGGGCTTACTGCGGG 
TCCGACTATCAATGGGGTTTGTTCAGCAACACCAATGCCGACGGCAGTAAAAGCGGCCAGCCGATTGGTGCCGCGATTGAGGGAATGA 
ATGACGGCTCATTGCTGTTGTACGGTCCCAACAACATTGTGATGAAGAACCTGGTCAGCATGTCCAGCAACAAGATCATCAATCTTGC 
CCCTGGGACAGTGAGCTCTACCAGCGCAGACGCGGTAAACGGCTCGCAGTTGTATGCGACGAACCAGAACGTGTCGAACATCGGAAAC 
ACGGTGAACAACATCACCACCGGTGCCGGCATCATGTACTTCCACGTGAACTCGACGCTGGCGGATTCGACCGCGAACGGCGTGAATT 
CTATTGCTATCGGTGGCGCGACCAGAACGGACGCGAACAATTCGATTTCGATCGGTACGGGACTGACGCAAGCCTCAAGCAATACAGG 
GGCTATCGCAATTGGTCAGAATGCGAGCATCAATGTATACGGCGCGAATAGTATCGCTATCGGCACAAACAGTGCGACGGGTGGCATT 
GGCGGTGCGATTGCGCTCGGCGAGAACGCCTTTGCAACCGGCGGCAAGATGTTGGCGCTCGGCTCCGGTGCGAGTGCGACGACGGCTA 
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ATTCGGTCGCGCTAGGCTCAGGTTCGACGACGACGGCGMTTTGACAGCAGCAGGATATMCCCTGGCAGCGGCACGCTTGCCGGTAC 
GTCACAGGCTACGAATGGCGAAGTGTCGGTGGGCMTGCAGGTGCAGAGCGTCGTATCACTAACGTTGCGGCCGGTTCGGCAGCCACG 
GATGCGGTGAACGTGAGCCAGTTGCAATCGGMGATGCAAAGGTGAACACGATCAACAACAACGTGAACAACCTGAGCGGCAGTGTCA 
CCMCATCAGCAGCACGGTGAACMCATCACCAACGGTGGTGGCATCAAGTATTTCCACGCGAACTCGACGCAGGCGGATTCGTCGGC 
CACGGGCACGGATGCAGTGGCGATCGGTGGCMTGCCCAGGCGACGGCGGCGAACTCGGTGGCGCTGGGTTTGAACTCGACGAGTAAG 
GGAACGAACGCGATTGCACTGGGCGGGGCCGTGGCTGGGGGGAGCTACGCTTTCGCGGCAGGCAGCCTGGCATTGGCTGCAACTACTG 
GTGACATTGCGCTGGGTTCATCGGCGACGGCTAGCAGCGCTAACAGCAATGCTTACGCAACTGCGCTGGGTACCAriCGCGTTGGCAAA 
CGCMCCGATGCAACTGCCATTGGCGMGGTGCCTCGGCAACAGCAGCATCCTCGGTAGCGTTGGGCGCGAGATCCAAMCGACAGCG 
AACCTGTCGACAGCGGGCTATMCCCGGGTACGGGGACGTTGTCCGGTACTACCCCGACGGGCGMGTGTCGGTGGGCTCGGCAGGCA 
AGGMCGACGCGTGACGMCGTGGCAGCCGGCTCGGCAGCGACGGATGCGGTGAACGTGAGCCAGTTGATGTCGGAAGACGCAAAGGT 
GAACACGATCAACAACAACGTGAACAACCTGAGCAACMCGTCACGAACATCGCGGGCAATGTCACCAACATCAGCAACACGGTGAAC 
AACATCACCAATGGTGGTGGCATCAAGTACTTCCACGTGAACTCGACGCTGGCGGATTCTTCCGCGGGGGGAACAAATTCTATAGCTA 
TCGGCGGCGGGGCTACTACGGGGAATGTTACTGCAGGAACTTCAGACAATATATCCATCGGCACCAACGCCACAACCAACTATGGCAA 
AAATATTGCCATCGGCGGCAATGCGCAGGCCTTGGGAGGCGCATACGACGGTGGCTACAACACTGCGATTGGTGAGAACGCGATTGCA 
AAGGGAGATGGAGCAGGTGGCTTCGGCGGAGGGGGGTGGGGGCAGACCACGGCCATTGGCGGTGGTTCGCAGGCATTGCATGACMCA 
CCACGGCGGTCGGTTCAGGCGCGATCGCAAATGTGGCTAATGCTACTGCTTTGGGTATGTCTGCCAGCGCGACCGCTGGGAGTGCTAT 
CGCGCTGGGTCAGGGGGCAGTGGCGTCGGCAGCGAACTCGGTGGCACTGGGTTCGGGTTCGACGACGACGNCGAACCTGTCGGCAGCG 
GGTTATMCCCGGGTACGGGTACATTGTCGGGCATCGCTTCGGTAGCCAATGGCGAAGTGTCGGTGGGTGCAGCAGGCAAGGAACGTC 
GCATCACCAACGTGGCAGCCGGCTCGGCAGCCACGGATGCAGTGAACGTGAGCCAGTTGCAATCGGAAGATGCAAAGGTGAACACGAT 
CAACAACAACGTGAACAACCTGAGCGGCAGTGTCACCAACATCAGCAACACGGTGAACAACATCACCAACGGTGGTGGCATCAAGTAT 
TTCCACACGAAATCGACGCTGGCCGATTCGTCGGCGACGGGTACGGATGCAGTGGCGATCGGCGGCAATGCCCAGGCGACGGCGGCGA 
ACTCGGTAGCACTGGGTTCGAACTCGACGACGACAGCGAACCTGTCGGCAGCGGGTTATAACCCGGGCACGGGTGCGTTGTCTGGCAT 
CGCTTCGGCAGCCAACGGTGAAGTGTCGGTGGGTGCAGCAGGCAAGGAACGCCGCATCACTAACGTAGCAGCCGGCTCGGCAGCCACG 
GATGCGGTGAACGTCAGCCAGCTCCAGTCGGAAGACGCAAAGGTGAACACGATCAGCAACAACGTGAACAACCTGAGCGGCAGCGTCA 
CCAACATCAGCAGCACGGTGAACAACATCACCAATGGTGGTGGCATCAAGTACTTCCACACGAACTCGACGCTGGCGGATTCGACCGC 
GAACGGCGTGAATTCTATTGCTATCGGTGGCGCGACCAGAACGGACGCGAACAATTCGATTTCGATCGGTACGGGACTGACGCAAGCC 
TCAAGCAATACAGGGGCTAT CGCAATT GGTCAGAATGCGAGCAT CAATGTAT ACGGCGCGAATAGTAT CGCTAT CGGCACAAACAGTG 

CGACGGGTGGCATTGGCGGTGCGATTGCGCTCGGCGAGAACGCCTTTGCAACCGGCGGCAAGATGTTGGCGCTCGGCTCCGGTGCGAG 
TGCGACGACGGCTAATTCGGTCGCGCTAGGCTCAGGTTCGACGACGACGGCGAATTTGACAGCAGCAGGATACAACCCGGGCAGCGGC 
ACGCTTGCCGGTACGTCACAGGCTACGAATGGCGAAGTGTCGGTGGGCAATGCAGGTGCAGAGCGTCGTATCACTAACGTTGCGGCGG 
GCTCGGCAGCCACGGACGCGGTGAACGTGAGCCAGTTGCAGTCGGAAGATGCGAAGGTGAACACGATCAACAACAACGTGAACAACCT 
GAGCAACAACGTCACAAACATCGCGGGTAACGTCACCAACATCAGCAACACGGTGAACAACATCACCAATGGTGGTGGCATCAAGTAT 
TTCCACACGAAATCGACGCTGGCCGATTCGTCGGCGACGGGCACGGATGCAGTGGCGATCGGCGGCAATGCCCAGGCGACGGCGGCGA 
ACTCGGTAGCACTGGGTTCGAACTCGACGACGACAGCGAACCTGTCGGCAGCGGGCTACAACCCGGGCACGGGTACGCTGTCCGGTAC 
TACCCCGACGGGCGAAGTGTCGGTGGGCTCGGCAGGCAAGGAACGTCGCGTGACGAACGTGGCAGCCGGCTCGGCGGCGACGGATGCG 
GTGAACGTGAGCCAGTTGCAGTCGGCCATCATCGGCAGCACCGCGAACGCGGTCGCCTATGACGACGGCACGAAGGCCACGGTTACGC 
TGAAGGGCGCGAGCGGCACGAAGATCACCAACCTGACGGCGGGCAATCTGAGCGCAACGAGCACGGACGCGGTGAACGGCTCGCAGTT 
GTACGCGACGAACCAGAACGTGTCGAACATCGGTAACACGGTGAACAACATCACCAACGGTGGTGGCATCAAGTATTTCCACGCGAAC 
TCGACGCAGGCGGATTCGTCGGCCACGGGGTCGAACTCGGTCGCGGTGGGCGACAGGGCGTCGTCGCTTGGCGGTTCGTCGGTCGCGA 
TGGGTGACGGCGCGACAGCAGTGGGCGCGGCGAGTATTGCGATTGGTAACAATGCGCAGAACGTGACCGGGTCGAACAATTCAGTTGC 
CATTGGAGGTGATTCGAAGGCGGGCGACAGGTCCGTTTCACTGGGCAACGGTGCAGATACCTCGCTGTCGAGCTGGGGCGTTGCAGTC 
GGTACCMCGCGMCGTTTCTGCTGCACTGGGCACGGCMTTGGTGCCGGGGCCAACGTGAGCGGCGCGMTTCGACGGCCATCGGCG 
CGAACGCGGTGGCCTCTGCGACCAACTCGGTGGCGCTGGGTTCGAATTCGACGACGACGGCGAACCTGTCGGCTGCGGGTTATAACCC 
GGGTACGGGTACGTTGTCGGGCATCGCGTCGGCGGCCAATGGCGAAGTGTCGGTCGGTGCAGCAGGCAAGGAACGTCGCGTGACGAAC 
GTGGCAGCCGGCTCGGCAGCCACGGATGCGGTGAACGTGAGCCAGTTGCAGTCGGAAGATGCGAAGGTGAACACGATCAACAACAACG 
TGAACAACCTGAGCGGCAGTGTCACCAACATCAGCAGCACGGTGAACAACATCACCAACGGTAGCGGCATCAAGTACTTCCACACGAA 
CTCGACGTTGGCGGATTCGTCGGCTGGGGGGGCCAATAGCATTGCTATCGGTGGCGGGGCGGCGACCAGTAGCAGTGCCGGCCTGAGT 
GACAACATGGCGATCGGCACCAACGCCACCGCAAGCTACGGCAAGAACATCGCCATCGGCGGCGGTGCGCAGGCTACAGGTGGCACGT 
ACGACGGCGGCTATAACGTCGCACTCGGTGAAAACGCTAATGCCACAGCAGGCACGAACGCCTGGGGACACAATACGGCGATCGGTGC 
CAACACCGTAATCAATGGCGTCAACTCGGTAGCGCTCGGGATCTCGGCGACGACGAGCGGGAGCGGCAGCATGGCCTTTGGCTCGGCG 
GCACAGGCAAGCGCGGACTATGCGATTGCAAGTGGGGCAGGCGCCAATGCATCGGCTGTGAATTCCGTGGCGCTGGGTTCGAACTCGA 
CGACGACGGCCAACCTGTCGGCAGCGGGTTATAACCCGGGTACGGGTACGCTGTCGGGCATCGCTTCGGTAGCCAATGGCGAAGTGTC 
GGTGGGCTCGGCAGGCAAGGAACGTCGCGTGACCAACGTGGCAGCCGGTTCGGCAGCGACGGATGCGGTGAACGTCAGCCAGCTCCAG 
TCGGAAGACGCCAAGGTGAACACGATCAACAATAACGTGAACAACCTGAGCAACAACGTCAGCAACATCGCGGGCAACGTCACCAACA 
TCAGCAACACGGTGAACAACATCACCAACGGTGGCGGCGGCATCAAGTACTTCCACGCGAACTCGACACTCGCCGATTCGTCGGCAAC 
GGGCACGGATGCAGTGGCGATCGGCGGGAATGCCCAGGCGACGGCGGCGAACTCGGTAGCACTGGGTTCAAACTCGACGACGACGGCA 
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AACCTGTCGGCAGCGGGCTACMCCCGGGCACGGGTACGCTGTCCGGTACGACCCCGGTGGGCGMGTGTCGGTGGGCTCGGCAGGCA 

AGGAACGTCGCGTGACAAACGTGGCGGCCGGCTCGGCGGCCACGGATGCGGTGAACGTGAGCCAGTTGCAGTCGGCCATCATCGGCAG 

CACCGCGAATGCGGTCGCCTATGACGACGGCACGAAGGCCACGGTTACGCTGAAGGGCGCGAGCGGTACGAAGATCACCAACCTGACG 

GCAGGTMTCTGAGCGCAACGAGCACGGACGCGGTGAACGGCTCGCAGTTGTATGCGACGMCCAGAACGTGTCGAATGTCGGTAACA 

CGGTCAGTAACCTGAGCAACMCGTCACGAACATCGCGGGTMCGTCACCAACATCAGCAACACGGTGAACAACATCACCAATGGTGG 

TCGCATCAAGTATTTCCACGCGMCTCGACGCTCGCCGATTCGTCGGCGACGGGCACGGATGCAGTGGCGATCGGTGGCAATGCCCAG 
GCGACGGCAGCGAACTCGGTGGCGCT 

CGTTGTCCGCTACGACCCCGGTGGGCGAAGTGTCGGTGGGCTCGGCAGGCAAGGMCGTCGCGTGACGAACGTGGCAGCCGGCTCGGC 
AGCGACGGATGCAGTGAACGTCAGCCAGTTGATGTCCGAAGATGCCMGGTGMCACGATCAACMCAACGTGAACAACCTGAGCMC 
AACGTCAGCMCATCGCGGGTMCGTCACCATiCArCAGCAATACGGTGAACAACATCACCMCGGTGGCAGCGGCATCAAGTACTTCC 
ACGCGAACTCGACGCTGGCGGATTCGTCGGCAACGGGCGTTGACGCAGTGGCGATCGGCGGCAATGCCCAGGCGACGGCAGCGAACTC 
GGTAGCACTGGGTTCGAACTCGACGACGACAGCGAACCTGTCGGCAGCGGGTTATAACCCGGGCACGGGTGCGTTGTCTGGCATCGCT 
TCGGCAGCCAACGGTGAAGTGTCGGTGGGTGCAGCAGGCAAGGAACGCCGCATCACTAACGTAGCAGCCGGCTCGGCAGCCACGGATG 
CGGTGAACGTCAGCCAGCTCCAGTCGGAAGACGCGAAGGTGAACACGATCAACAACAACGTGAACAACCTGAGCAACAACGTCAGCAA 
CATCGCGGGCAACGTCACCAACATCAGCMTACGGTGAACAACATCACCAACGGTGGCAGCGGCATCMGTACTTCCACGCGAACTCG 
ACACTCGCCGATTCGTCGGCMCGGGCACGGATGCAGTGGCGATCGGTGGGMTGCATCGGCATCGGCGGCAAACTCGGTGGCGCTGG 
GTTCGAACTCGACGACGACGGCGAACCTGTCGGCAGCGGGATACMCCCGGGTTCGGCAGCACTGTCGGGCACGGCCTCGGCAGCCAA 
CGGCGMGTGTCGGTCGGTGCAGCAGGCMGGAACGCCGCATCACGAACGTAGCAGCCGGCTCGGCAGCCACGGATGCGGTGAACGTG 
AGCCAGCTCCAGTCGGAAGACGCGMGGTGAACGCTGAAGGCGCGGCCACTGCGGCAGCGCTGGGCGGCGGTTCGACCTACAACACGA 
CGACGGGTGCGATCACCAGTCCGACGTACATCGCAGGCGGCAAGACGTTCAACAATGTTGGCGATGTAGTCACGAACATCGACGGCCG 
TGTTACGCAGAACTCGACGGACATCACGAACCTGACTACGACCATCGACAACGGCACGATCGGTCTGGTGCAGCAGGCTACGCCGACG 
AGCACGATTACGGTCGCGMGGACACGGGCGGCGCGACGGTGGATTTCCGGGGCACGGGCAATGCAACTCGCACGTTGACGGGCATCA 
CGGCGGGTGAGTTGAGCGCAACGAGCACGGATGCGGTGAACGGCTCGCAGTTGTACGCGACGAACCAGAACGTGTCGAACATTGACAA 
CACGGTCAGTAACCTGAGCAACAACGTCACGAATATCGCGGGCAATGTCACCAACATCAGCAACACGGTGAATAACATCACCAACGGT 
GGTGGCGGCATCAAGTACTTCCACGCGAACTCGACGCTGGCGGATTCGTCGGCAACGGGCGTTGACGCAGTGGCGATCGGCGGCAATG 
CCCAGGCGACGGCAGCGAACTCGGTAGCACTGGGTTCGAACTCGACGACGACAGCGAACCTGTCGGCAGCGGGCTACAACCCGGGCAC 
GGGCACGTTGTCTGGCATCGCTTCGGCAGCCAACGGTGAAGTGTCGGTCGGTGCAGCAGGCAAGGAGCGCCGCGTGACGAACGTAGCA 
GCCGGCTCGGCAGCCACGGACGCGGTGAACGTGAGCCAGTTGCAATCGGAAGATGCCAAGGTGAACACGATCAACAACAACGTGAACA 
ACCTGAGCAACAACGTCAGCAACATCGCGGGCAATGTCACGAACATCAGCAACACGGTGAACAACATCACCAACGGTGGCGGCGGCAT 
CAAGTACTTCCACGCGAACTCGACGCTGGCGGATTCGTCGGCGACGGGCACCAACAGCCTGGCGGCCGGACCGGCAGCGGTGGCATCC 
GCCACTGACGCAGTCGCACTGGGCAACGGCGCGAAGGCAACCAACGCCGGCGCGGTGGCACTCGGCGCAGGTTCGACGACAACGACCG 
CGGTGGCAACCTCCGGCACGACGATTGGCGGCATCACCTACACGTTCGCAGGCGTCGCTCCGTCGAGCACGGTGAGCGTGGGTGCGGC 
GGGTAGCGAGCGCACGATCACGAACGTGGCGGCTGGCCGCCTGAGCGCGACGAGCACGGACGCGGTCAACGGCAGCGAACTGTTTGCA 
ACCAACCAGCAGGTGACGCGAAACACCGCGGACATCACCAACCTGACGAACAACATGAACATCGGTTCGGTGGGTCTGGTGCAGCAGG 
ACGCGACGACACGCACCATCACGGTCGCGAAGGCCACCGACGGTACGCGGGTCGACTTCACGGGCACGGGGGGCGCGCGTCAATTGAC 
GGGCGTGGCCGCAGGCGCAGTGAACGCGACGAGCGTGGATGCGGTGAACGGTTCGCAGCTCTACGGTGTGTCGCAGAGCGTGGCGGAT 
GCGATCGGCGGTGGCTCGACCGTGAACACGGATGGCTCCATCTCGGCCCCGACCTACGTTGTGGACGGCACGACCGTCCACAATGCGG 
GCGACGCGATCAGCAACCTCGACMCCGTGTGACGCAGAACACCACCGACATCAGCACGATCAACAACACGCTGAACAGCATCACCAC 
GGGTGCGGGCGTCAAGTACGTGCATGTGAACTCGACCCTGGCCGACTCGCTGGCGAAGGGTGCGGAGTCGGTGGCGATCGGCGGTAAC 
GCGCAATCGCAGGCGGCGAACTCGGTGGCATTGGGTTCGAACTCGGTGGCGGATCGTGCCAACACGGTGTCGGTGGGCGCGGCTGGTG 
CGGAGCGTCAGATCACCMCGTGGCGGCCGGTACGGCGGACACGGATGCGGTGAACGTCGCGCAGTTGMGGCGTCGGGTGTGATCAA 
TACGGATGGCACGACCAACGCCGCCGTCACGTACGACCACAACGCGGACGGCTCGGCCAACTACAACAGCGTCACGATGGGTAACGGT 
GTAGCGGGCGGCACGACGATCCACA?iCGTGGCGGCAGGCTCGGCTGCCGACGACGCGGTCAACGTCAGCCAGATGAACGCGGCGATCT 
CCAGCGTCTCGMCATCATCGGCTCGGCGGGTMTCCGCTGTTCACAGCCGACGGCMCCGrGACACGGAAGCCGCGGTCGCCAGCGG 
CACGCATGCCACGGCAATGGGCGCGAACGCGAAGGCAAGCGCGGCCAATTCGGTGGCGCTGGGTGCGAACTCGGTGGCGGACCGTGAG 
AATACGGTGTCGGTGGGCTCGGCGGGCAACGAACGCCAGGTCACCAATGTCGCGGCCGGTACGGCCACCACCGACGCCGTCAACGTCG 
GCCAGTTGAACCAGGCGATCGGCGCATCGATCGGCAATCTGCCGGCCGGCATGTCGGCGAAGGACTACACCGACCAGCAGATCAACGC 
GGTGCAGAACGGCGTGAACCAGGTTGCGAAGAACGCGTATGCAGGTATCGCGGCCGCTACGGCGCTGACGATGATTCCGGACGTCGAT 
CAGGGCAAGACGATCGCGGTCGGTGTCGGCGGCGGCTCGTATAAGGGTTCGCAGGCTGTGGCGCTCGGCATCTCGGCACGTATCACCC 
AGAACCTGAAGATGAAGGCCGGCGCGGGTACGAGCTCGCAAGGCACGACGGTGGGCCTGGGTGCTTCCTACCAGTGGTAA 

SEQ ID NO: 30 (EPBC) 

ATGCTGATCCAGCAGAACAGCGAAGTCATCAATCAGCTTGCCGGTAACACCAGTGAAACCTACATCGAAGAAAATGGTGCAAGTATTA 
ACTATGTGCGTACCAATGACACCGGTTTAACCTTCACCGATGCCAGCGCAGCAGGTATTGGCTCTACCGCTGTGGGGTATAACACTGT 
TGCCAAAGGCGATAACAGCGTGGCCATGGGTTATAACTCTTTTGCCGAAGGCCATAGTAGCGTGGCCATCGGTCAGGGCAGCTACAGC 
GGCGTTGAGACGAGTATTGCGCTGGGTAGCGAATCCGTCTCCAGCCGCGTGATTGTTAAAGGTTCTCGTAACACGAGCGTATCGGAAG 
AAGGTGTTGTGATTGGTTATGACACCACGGATGGCGAACTGCTTGGCGCATTGTCGATCGGTGATGATGGTAAATATCGTCAAATCAT 
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CMCGTCGCGGATGGTTCTGMGCCCATGACGCTGTTACTGTTCGCCAGTTGCAAAACGCCATTGGTGCAGTAGCAACCACACCAACC 
AAATACTATCACGCTAACTCAACGGCTGAAGACTCACTGGCAGTCGGTGAAGACTCGCTGGCAATGGGCGCGAAAACCATCGTTAATG 
GTAATGCGGGTATTGGTATCGGCCTGAACACTTTAGTTCTGGCTGATGCGATCAACGGTATTGCTATCGGTTCTAACGCACGCGCAAA 
TCATGCCGACAGCATTGCTATGGGTAATGGTTCTCAGACTACTCGTGGTGCGCAGACCMCTACACTGCCTACMCATGGATGCACCG 
CAGAACTCTGTGGGTGAGTTCTCTGTCGGCAGTGAAGACGGTCAACGTCAGATCACCAACGTCGCAGCGGGGTCGGCGGATACCGATG 
CGGTTMCGTGGGTCAGTTGAMGTAACGGACGCGCAGGTCT^^ 

I C T GGATAC T C G C GT GACCAAT AT AG AAAACGG CAT TGG CGAT AT CGT AAC C AC C GGT AG CAC CAA ATAC T T O l . L j ' CACCGAT 
GGCGTAGATGCCAACGCGCAGGGTAAAGACAGTGTTGCGATTGGTTCTGGTTCCATTGCTGCCGCTGACAACAGCGTCGCGCTGGGTA 
CAGGCTCCGTGGCCAACGAAGAAAATACCATCTCTGTGGGTTCTTCTACCAACCAGCGCCGTATCACCAACGTTGCTGCCGGTGTTAA 
TGCCACCGATGCGGTTMCGTTTCGCAACTGAAGTCTTCTGMGCAGGCGGCGTT 

TACAGCAACATCACTCTCGGTGGTGGTAACGGCGGTACGACTCGCATCAGCAACGTTTCTGCTGGCGTGAATAACAACGACGCGGTGA 
ACTACGCGCAGTTGAAGCAAAGTGTGCAGGAAACGAAGCAATACACCGATCAGCGCATGGTTGAGATGGATAACAAACTGTCCAAAAC 
TGAAAGCAAGCTGAGTGGTGGTATCGCTTCTGCAATGGCGATGACCGGTCTGCCGCAGGCTTACACGCCGGGTGCCAGCATGGCGTCT 
ATTGGTGGCGGTACTTACAACGGTGAATCGGCTGTTGCTTTAGGTGTGTCGATGGTGAGCGCCAATGGTCGTTGGGTCTACAAATTAC 
AAGGTAGTACCAATAGCCAGGGTGAATACTCCGCCGCACTCGGTGCCGGTATTCAGTGGTAA 

SEQ ID NO: 31 (Sh igella) 

ATGAACAAAATATTTAMGTTATCTGGAACCCTGCGACAGGGAATTATACTGTTACCAGCGA^ 

CTGGGCGCAGTAAGCTGTTAATTTCTGCGCTGGTTGCGGGTGGMTGTTGTCGTCGTTTGGGGCATTGGCGAATGCCGGGAATGACAA 
CGGTCAGGGTGTTGATTACGGTAGTGGATCAGCTGGCGACGGCTGGGTTGCTATAGGCAAAGGGGCGAAAGCAAATACTTTTATGAAC 
ACCAGTGGTTCCAGTACTGCTGTGGGTTATGACGCTATAGCTGAAGGCCAATATAGCTCTGCCATCGGGTCAAAAACCCATGCGATTG 
GTGGTGCATCAATGGCCTTTGGGGTTAGTGCAATATCAGAAGGCGATAGAAGTATAGCACTGGGTGCCTCTTCGTATTCATTGGGCCA 
ATACTCAATGGCCCTCGGCCGTTATTCAAAAGCATTGGGTAAATTGTCTATTGCTATGGGGGACTCTTCCAAAGCGGAAGGAGCAAAC 
GCCATTGCCCTGGGGCGTAGCAGTGTAGCTAGCGGTACTGACAGCCTCGCATTTGGCAGACAATCACTTGCCAGCGCAGCGAACGCTA 
TTGCGATAGGTGCTGAGACCGAAGCCGCTGAAAATGCAACTGCTATTGGCAATAATGCGAAGGCAAAAGGGACTAATAGCATGGCAAT 
GGGGTTCGGAAGCCTTGCCGATAAAGTCAATACTATCGCATTAGGAAATGGCAGCCAGGCTCTGGCAGATAATGCAATCGCCATAGGC 
CAGGGCAACAAAGCTGATGGCGTGGATGCCATCGCTCTGGGTAATGGTAGCCAGTCGAGAGGCTTAAACACCATTGCCTTAGGCACAG 
CCAGTAATGCAACTGGTGATAAGAGTCTTGCGCTTGGTAGTAATAGCAGTGCCAACGGTATTAACTCTGTCGCGCTGGGCGCAGATTC 
CATTGCGGATTTAGACAATACCGTCTCTGTCGGCAATAGTTCATTAAAACGCAAGATCGTTAATGTGAAAAATGGCGCGATCAAGTCT 
GACAGTTACGATGCCATTAATGGTTCACAGCTTTATGCCATTAGCGACTCGGTAGCAAAAAAGGCTTGGAGGAGGGGCTGCAGTAGAT 
GTTGATGACGGTACTGTTACAGCACCAACCTACAATTTAAAAAATGGTAGCAAAAATAACGTAGGGGCTGCGCTCGCTGTACTTGATG 
AAAACACCCTGCAATGGGACCAAACCAAAGGCAAATACAGCGCTGCTCATGGTACTAGTAGCCCAACTGCCAGCGTAATCACCGATGT 
TGCGGATGGCACGATTTCAGCCTCCAGTAAGGATGCGGTTAACGGTTCCCAACTGAAAGCTACCAATGACGATGTCGAAGCCAACACC 
ACCAATATCACCAACCTGACGGATTCCGTTGGTGACCTTCAGGCTGATGCCCTGCTCTGGAACGAAACTAAAAAGGCATTCAGTGCAG 
CTCACGGCCAGGATACCACCAGCAAAATCACCAACGTTAAAGATGCCGACCTGACGGCTGACAGCACTGATGCTGTTAACGGCTCTCA 
GCTGAAAACCACCAACGATGCTGTGGCGACGAATACCACCAATATCGCCAATAACACTTCCAATATTGCCACTAACACCACCAACATC 
TCTAACCTGACTGAGACGGTGACTAATCTTGGTGAGGATGCGCTGAAATGGGATAAGGACAATGGTGTATTCACGGCAGCTCATGGCA 
CCGAGACCACCAGCAAAATAACCAACGTTAAAGATGGCGACCTGACGACTGGCAGCACCGATGCCGTTAACGGCTCTCAGCTGAAAAC 
CACCAACGATGCCGTGGCGACGAATACCACCAATATCGCCACTAACACCACCAACATCTCTAATCTGACTGAGACGGTGACTAATCTT 
GGTGAGGATGCGCTGAAATGGGATAAGGACAATGGTGTCTTCACTGCAGCTCATGGCAACAATACCGCCAGCAAAATCACCAATATCC 
TGGACGGCACAGTCACTGCAACCAGTTCCGATGCCATTAACGGTAGCCAGCTTTATGACTTAAGCAGCAATATCGCCACCTACTTCGG 
CGGCAATGCTTCTGTGAATACTGACGGTGTGTTTACCGGTCCAACCTACAAAATCGGTGAMCAAATTATTATAACGTCGGCGATGCA 
CTGGCTGCGATTftACTCCTCi\TT?AGCACGTCTCTCGGCGATGCTCTGCTTTGGGZ\TGCCACCGCAGGTAMTTCAGT^CC/W A CACG 
GT ACT A AT GGT G ACGC£ AGCG TG ATC ACT GAT GT CGC AGATGGTGAAATTTCAG ACTCCAGTTCTGACGCAGT AAA C G ' . T C ACAACT 

CCACGGCGTGAGCAGTTATGTTGTTGATGCGCTGGGGGGTGGTGCCGAAGTCAATGCAGACGGCACCATCACTGCGCCGACGTACACC 
ATTGCTAATGCTGATTACGATAATGTCGGTGATGCCCTGAATGCTATCGATACCACTCCTGACGACGCTCTGCTCTGGGATGCGGACG 
CCGGTGAAAATGGTGCATTTAGCGCCGCTCACGGAAAAGATAAAACTGCCAGTGTAATCACTAACGTCGCTAACGGTGCAATCTCTGC 
TGCCAGCAGCGACGCGATTAACGGCTCACAACTCTATACCACCAATAAGTACATCGCTGATGCGCTGGGTGGTGACGCAGAAGTCAAC 
GCTGACGGCACCATCACCGCACCGACTTACACCATTGCGAACGCCGAGTACAACAACGTCGGTGACGCCCTGGATGCGCTTGATGATA 
ACGCCCTGCTGTGGGATAAGACTGCCAATGGCGGTGCTGGAGCCTACAATGCCAGCCATGACGGTAAAGCCAGCATCATCACTAATGT 
CGCTAATGGCAGTATTAGTGAGGACAGTACCGATGCAGTGAACGGTTCTCAGTTGAATGCGACGAATATGATGATTGAGCAGAACACC 
CAAAT T ATCAATCAGCT CGCTGGT AACACCGACGCAACCTAT ATCGAAGAAAATGGCGCTGGT AT CAACTACGTTCGTACTAACGACA 
ACGATTTAGCCTTTAACGATGCAAGCGCCTCTGGTGTCGGCGCTACAGCTGTAGGTTATAACGCTGTCGCGTCTGGTGCCAGCAGCGT 
AGCCATTGGTCAGAACAGCAGCAGCACCGTTGATACCGGTATTGCGCTGGGTAGCAGCTCCGTTTCCAGCCGTGTGATTGCCAAAGGT 
TCTCGTGACACTAGCGTAACGGAAAATGGCGTGGTGATTGGTTATGACACCACTGACGGCGAACTGCTAGGTGCATTGTCAATTGGTG 
ATGACGGTAAATACCGCCAAATCATCAACGTAGCTGATGGTTCAGAAGCCCATGACGCCGTTACGGTTCGCCAGTTGCAGAACGCTAT 
TGGAGCGGTCGCCACTACGCCAACCAAGTACTTTCACGCCAACTCAACGGCAGAAGACTCACTGGCCGTTGGTGAAGACTCGCTGGCA 
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ATGGGTGCGAMACTGTCGTTMTGGTAATGCAGGTATTGGTATCGGTTTGAACACTCTGGTTCTGGCTGATGCGATCAACGGCATTG 
CTATCGGCAGTAACGCACGCGCAAACCATGCAAACAGTATCGCAATGGGTAACGGTTCTCAGACCACCCGTGGTGCACAGACTGGCTA 
CACCGCCTACAACATGGACGCACCGCAGAACTCTGTAGGTGAGTTTTCTGTCGGTAGTGAAGACGGTCAACGTCAGATCACAAACGTC 
GCAGCTGGTTCAGCGGATACCGATGCGGTTMCGTGGGTCAGTTGAAAGTCACTGATGAGCGCGTAGCGCAAMTACCCAGAGCATTA 
CTAACCTGAACMTCAGGTCACTAATCTGGATACTCGCGTTACTMTATCGAAMCGGTATTGGCGACATTGTCACCACCGGTAGCAC 
CMGTACTIC/'ilG/VCCMCACCGATGGCG^A^^ 

GCTGACiUiCzLGCGTCGCACTGGGTACCGGTTw 

TCACCAACGTAGCTGCCAGTGTTAATGCCACCGATGCGGTTAACGTGTCGCAGCTGAAATCTTCTGAAGCAGGCGGAGTGCGCTACGA 
CACCAAAGCTGATGGTTCTATCGACTATAGCMTATCACCCTCGGTGGTGGCAACGGCAGTACGACTCGTATCAGCAACGTCTCCGCT 

GGCGTCA&C'ACi^CGACGCGGTG 

AGATGGATAACAAACTGTCTAAAACTGAAAGCAAGTTGAGCGGTGGTATCGCTTCTGCAATGGCAATGACCGGTCTGCCGCAGGCTTA 
TACACCGGGTGCCAGCATGGCTTCTATTGGTGGCGGTACTTACAACGGTGAATCGGCAGTTGCTTTAGGTGTATCGATGGTGAGCGCC 
AATGGTCGTTGGGTCTACAAATTACAAGGTAGTACCAATAGCCAGGGTGAATACTCCGCCGCACTCGGTGCCGGTATTCAGTGGTAA 

SEQ ID NO: 32 (Brucella melitensis) 

ATGTCTTTTTTTAAAAAAAATATATCGATAACAGCCATGGGTGGCTTGATGTTGTCGCTTGCAGTCGACGCTGCGAAGGCGGAGGAAA 
ATGTTTCGCAGGTGAAACTTCCTCCTGTTTTTGTTTTTGAGCTTGTTGAAAACCAGGGGCTGGCCAATATTGCTCTGATTCGACCTCG 
AGTGATAGCGCCAGACAACAACCTACGTCCTGGGGGCATTGTGTCTGGGATCGCTGGTCTTTTGACTCTCGGGCAGGAGAACCGCAAC 
CTAATTAGTGAAAATAGGCAAGTTATTAATAACAATACGACTGCCATTGGCCAGAATCGTACCTCGATTAGTACCMTGCCAAGGGCG 
TTGCCGACAATAGGGCTGCTATCAGACAGAATAGTGCTGCGATTTCCGCTCTTGGCCAGCGAGTTGACGGGTTGCAAGGTCAGATCAA 
CAGCGCCCGGAAAGAGGCACGTGCCGGAGCTGCAAATGCCGCTGCTCTTTCGGGGCTAAGATATGATAACCGTCCAGGCAAGGTGTCA 
ATCGCTACCGGTGTTGGCGGCTTTAAAGGTAGCACCGCTTTGGCTGCTGGTATCGGTTACACAAGCAAGAACGAAAACGCTCGTTATA 
ACGTGAGTGTAGCTTACAACGAAGCTGGCACATCCTGGAATGCAGGTGCAAGCTTTACGCTTAACTAA 

SEQ ID NO: 33 (Brucella suis) 

ATGTCTTTTTTTAAAAAAAATATATCGATAACAGCCATGGGTGGCTTGATGTTGTCGCTTGCAGTCGACGCTGCGAAGGCGGAGGAAA 
ATGTTTCGCAGGTGAAACTTCCTCCTGTTTTTGTTTTTGAGCTTGTTGAAAACCAGGGGCTGGCCAATATTGCTCTGATTCGACCTCG 
AGTGATAGCGCCAGACAACAACCTACGTCCTGGGGGCATCGTGTCTGGGATCGCTGGTCTTCTGACTCTCGGGCAGGAGAACCGCAAC 
CTAATTAGTGAAAATAGGCAAGTTATTAATAACAATACGACTGCCATTGGCCAGAACAGCGATCGGATCGACGCCAATGCCAAAGGTG 
TTGCCGACAATAGGGCTGCCATTGGCCAGAACAGCGGCCGGATCGACGCCAATGCCAAGGGCGTTGCCGACAACAAGGCTGCCATTGG 
CCGAAACAGCGGTCGGATCGACGCCMTGCCAAGGGCGTTGCCGACAACAAGACTGCCATTGGTCGAMCAGTGGTCGGATCGATACC 
AATGCCAAAGGTGTTGCCGACAATAGGGCTGCCATCAGCCAAAACCGCGGTCGCATCAATGCTAACGCAGCAGGTGTTGCTAGCAATA 
GGGCTGCTATCAGACAGAATAGTGCTGCGATTTCCGCTCTTGGCCAGCGAGTTGACGGGTTGCAAGGTCAGATCAACAGCGCCCGGAA 
AGAGGCACGTGCCGGAGCTGCAAATGCCGCTGCTCTTTCGGGGCTAAGATATGATAACCGTCCAGGCAAGGTGTCAATCGCTACCGGT 
GTTGGCGGCTTTAAAGGTAGCACCGCTTTGGCTGCTGGTATCGGTTACACAAGCAAGAACGAAAACGCTCGTTATAACGTGAGTGTAG 
CTTACAACGAAGCTGGCACATCCTGGAATGCAGGTGCAAGCTTTACGCTTAACTAA 

SEQ ID NO: 34 (Ralstonia solanacearum) 

GTGGTTTTCAGCGCCATGCCGCAATACGCTTGCGCAGAAATGTTGCTGCAAAACGATCCGGGAACGAATTGTGGAAGCGTGGGTGATG 
CATATGCCTGGGCGCGAGGCGATGGGTATTCGGGTTGTAAGGTCGGTTACGAAGCCGCAAAAAATTTGGCAAAGGGCACAGCATTCGG 
CAATAGCCTGGGTCAACTATCGCCTGGTACGAACATTCTCGTCTACGGGTCGACGCTCCGTGCTGGTATGAATGACGAAGTGACACCC 
CTCGATTCGATGAATATCGGTGGCCATCTCGACGTATGGGGAGCCAGCGGCTTTCACGGCGGTGTCGATATGAATAATTCCGCCATCA 
AAAACCTTGCTGACGGCACGCTGTCGGCCACCAGCACCGAGGCGGTGACTGGCAGGCAACTGAACGCCACCAACACGAACATCACCAA 
^'CTGCAGMCAGCATCMGAGCATCAGCAGl^'CGGCGa^ 

C T GGACGGT G ACGGGGTGGACTTCAGCG r - C AAGAAGCTGAGTG^CAG CACG/ l ,C G I i* \ . . 1 C r G G C /\AG C? G ACG GG TGT GG C GG AGGGG A 
CGTTGTCGGCGACGAGCACGGATGCGGTGAGCGGCAAGCAACTCTATACGACCAACCAGAACCTGAGCACGACCAACCAGAATCTGGC 
GGACACGAACAAGAGCCTGGCCGAGACGAACAAGAACGTGTCGGCGACCACGACCAACATCACGAACCTGCAGAACACCATCAAGAAC 
ATCAGCGGCGGCTCGGCGGGTCTGGTGCAGCAATCGGCCGCGGGCAAGGACATCACGGTGGCCAAGGACCTGGACGGTGAGGCGGTGG 
ACTTCAGCGGCAAGMGCTGAGCGACAGCACGACGTTCTCGCGCMGCTGACGGGTGTGGCGGAGGGGACGCTGTCGGCGACGAGCAC 
GGATGCGGTGAGCGGCAAGCAGCTCTATACGACGAACCAGAATCTGGCGAGTACCAACAAGGACCTGGCCAATACCAACACGCGCCTG 
ACGACGGCCGAGGGCAATCTGTCGTCGAACACGACGAGCATCACGAACCTGCAGAACACCATCAAGAACATCAGCGGCGGCTCGGCGG 
GTCTGGTGCAGCAATCGGCTGCGGGCAAGGACATCACCGTGGCCAAGGACCTGGACGGTGACGCGGTGGACTTCAGCGGCAAGAAGCT 
GAGCGACAGCACGACGTTCTCGCGCAAGCTGACGGGTGTTGCGGAGGGGACGTTGTCGGCGACGAGTACCGATGCGGTGAGCGGCAGG 
CAGCTCTATACGACCAACCAGAACCTGAGCACGACGAACCAGAATCTGGCGGACACGAACAAGAGCCTGGCCGAGACGAACAAGAACG 
TGTCGGCGACCACGACCAACATCACGAACCTGCAGAACACGGTGAACAACATCAGCAGCGGTTCGGCGGGTCTGGTGCAGCAATCGGC 
AGCGGGCAAGGACATCACAGTGGCCAAGGACCTGGACGGTGACGCGGTGGACTTCAGCGGCAAGAAGCTGAGTGACAGCACGACGTTC 
TCGCGCAAGCTGACGGGTGTGGCGGAGGGGACGCTGTCGGCGACGAGCACGGATGCGGTGAGCGGCAAGCAGCTCTATACGACCAACC 
AGAACCTGAGCACGACCAACCAGAATCTGGCGGACACGAACAAGAGCCTGGCCGAGACGAACAAGAACGTGTCGGCGACCACGACCAA 
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CATCACGMCCTGCAGMCACGGTGMCAACATCAGCAGCGGTTCGGCGGGTCTGGTGCAGCAGTCGGCCGCGGGCMGGACATCACG 
GTGGCCAAGAACCTGGACGGTGACGCGGTGGACTTCAGCGGCAAGAAGCTGAGTGACAGCACGACGTTTTCGCGCAAGCTGACGGGTG 
TGGCGGAGGGGACGCTGTCGGCGACGAGCACGGATGCGGTGAGCGGCAAGCAGCTCTATACGACCAACCAGMTCTGGCGAGTACCAA 
CMGGACCTGGCCMTACCMCACGCGCCTGACGACGGCCGAGGGCAATCTGTCGTCGMCACGACGAGCATCACGMCCTGCAGMC 
ACCATCMGMCATCAGCGGCGGCTCGGCGGGTCTGGTGCAGCAATCGGCTGCGGGCMGGACATCACCGTGGCCAAGGACCTGGACG 
GTGACGCGGTGGACTTCAGCGGCAAG7i7:CC?G^^ 

G Z C £ A Do ^GTACCGAT G C G G r GAG CG G C £ iAG CAG C TCTAT ACGAC CAAC CAGAACCT GAG CAC G ACG AAC CACi i* i_ G _ 'J J _ 'J - ACACG 
AACAAGAGCCTGGCCAAGACGAACAACAACGTGTCGGCGACCACGACCAACATCACGAACCTGCAGAACACGGTGAACAACATCAGCA 
GCGGTTCGGCGGGTCTGGTGCAGCAGTCGGCAGCGGGCAAGGACATTACGGTGGCCAAGGACCTGGACGGTGACGCGGTGGACTTCAG 
CGGCAAGAAGCTGAGCGACAGCACGACGi xCrcGCGCAAGCTGACGGGTGTGGCGGAGGGGACGCTGTCGGCGACGAGCACGGATGCG 
GTGAGCGGCAAGCAGCTCTATGCGACGAACCAGAATGTGTCGAAGTTGTCGGCGAACGTCACGGACGTGAGTGATAGCGTCACCAACA 
TCAAGAACACGATGAACACCATCGTGAACGGCGGCGGGCTCAAGTACTTCCACGCGAACTCGACGCTGGACGATGCGCAGGCGATGGG 
CCTCGAGTCGATCGCGTTCGGCGGCGCAGCCGTCGCGGCCGGTATGAACTCGATGGCGATGGGCGGCMTGCCCGGGCGGTGGCGGGC 
AACGCTGTGGCCTTGGGCGCGGGTTCGGTGGCGGACCGCGCGAACACGGTGTCGGTGGGCTCGGCGGGCAAGGAGCGCCAGATCACCA 
ACGTGGCGGCCGGTACGGCGGACACGGATGCCGTGMCGTTGCCCAGCTGMGGCGGCCGGCATCATCMCGGCAGCGGCAGGACCAA 
CGCCACGGTGACGTACGGCACCAACGCAGACGGCTCGGCGGACTACGGCAACGTGACGCTGGGCGGCGGCMCGCGCCGGCCGGCACG 
GCGATCCACMCGTCGCGGCCGGCACGGCCGAGACCGACGCGGTGAACGTCAGGCAGATGMCGCGGCCATTGCCAGCGTGCAGAAGG 
TGAGCMCACCAACGACCCGATGTTCGCGGCGGATGGCGACCGCGCTGTCAAGCGCGCGAGCGCCAAGGGCACGCATGCCACGGCGAT 
GGGTGCCGCGGCCAGCGCGGGCGGCGACCAGTCGGTCGCGACGGGCCACAACGCGCAGTCGGGCGGCGACAGCTCGGTCGCGATGGGC 
GCGAATGCGAAGGCGACGGCGAATCATGCGGTTGCCGTGGGCTCGGGTTCGGTAGCGAACCGCGCGAACACGATGTCGGTGGGCTCGG 
CGGGCAGCGAGCGCCAGATCACCAATGTTGCGGCCGGTGTGCAGGGTACCGATGCGGTCAACGTGAGCCAGCTGAGCCAGGCGGTCTA 
TGCGGCCGTCGGCGATCTGCCGGCGGGCACGACGGCCAGGCAGTACACGGATGAGCAGATCGGCATGGTGCGGCAGGGGATCAGCCAG 
GTGGCGCGCGGCGCTTACAGCGGTATCGCGGCGGCGACCGCGCTGACGATGATTCCGGACGTCGATCAGGGCAAGTCGATCGCGATCG 
GTATCGGCAGCGCGACCTACAAGGGCTATCAGGCGGTTGCGCTGGGCGCCTCGGCACGCATCTCGCACAACCTGAAGGCCAAGATGGG 
CGTGGGCTACAGCAGCGAAGGCACGACGGTCGGCATGGGCGCGTCGTATCAGTGGTAA 

SEQ ID NO: 35 (Sinorhizobium meliloti) 

GTGGCGCTGGGACGCCAATCGGTCTCGGCCGGCAGCGGTTCACTTGCATTCGGTAACGGTAGTTACGCGAATTCAAACGGATCGGTTG 
CCATCGGGCAGTCTGCATACGCGGCCAATGTTCGGGCAATCGCAATCGGTGGAGATGATGCCTTCGCTTGGCGAGAGGCCGAGCAGAC 
CAAGGCCGGGGGCTCCCAGTCGATCGCCATGGGCGTGCGTGCGCGTACGAAATCGCTGGTAGTCGACGACCCGGATACGGTGGCCAAC 
GAAGCGGACCCGGGCGGCGCGTCTGATGCCATTGCAATCGGTACGGATGCACAGGCCAATGGCGACCGGTCTCTCGCCATCGGCAGAC 
AGAATCAGGCCGGCAATGAGCAATCCATCGGCATCGGCGCGGGCAACACGGCAACAGGCAAACTCTCGATCGGCATCGGCAGCAGCAA 
CGTGGCCAGCGGCGAGCAATCCCTAAGCCTCGGCGCCGGCAACAATGCCCTGGGGCAGGGCTCCATCAGCATCGGTACCGAAACCACA 
GCCGGCGGTCTCCGGTCGATCGCTTTCGGCGTGCGCGCGAGTACGAAAGAAGCCAATCTAGATATTCCGGATGACGTGGCCGCGATCG 
ACGCCATCGCTATCGGTACCAATACCAAGGCCAACGGCGACCGGTCCGTCAGCATCGGAACGGGCAGTCAAGCCAGCAGCGGAGCCGT 
CAGTATTGGCGATGCAGCCAAGGCTGTGGGTGACAAATCCGTCAGTATCGGTACCGAAAGCTGGGCCGATGGCGACGAATCGGTCAGC 
ATCGGCCTCGTCAACAACGCCGGGTTTGAAGGGAATGACCGAATCAAAGGCGGGCAAACCTCTGTCAGCCTGGGAGCCTTCAATCAGT 
CGCCGGGCATCGAGGCCATTGCTATCGGTGCCAGAAACGAAGCCAATGCGGATCGGTCGATTGCAATCGGCTCGCGTGCGAAAACGAA 
GGCCGCCGATCCGGCGCAGGCGGACGGCGGTGCGCGCGACGCCGTCGCTATAGGCACGGATGCGCTGGCCAACGACGACCGGTCCATC 
AGCATAGGCTGGAATAGCAGTACCTCCCTGAACGATTCCATCAGCATCGGTACCCGAGCCACGTCGGGATCGGCGGGCGATATCATGA 

TCGGCACAGGTTCAGGGACTGGTTCCACCTCCGGTCAGAACAATGTCGCCCTCGGCGTTGCGGCCAGTCAGMGGTGAAGGGGTCGTC 
£AACATAGCGATCGGCGATTCGGCGGGCGGTTCCC^ 



CGGCGCCATCGGCGATCCGACCGATAICACCGGTACCGGCXCCTACTCGCTGGGCAACGACAACi^CCAiCGCCGGCJi .OiACGCCGGC 
ACCTTCGGCAACGACAACACATTGGCGGATGCCGCCGATGGCAGCCGCGTCATCGGCAACGGCMCMTATCGATGTGTCCGATGCCT 
TCGTGCTCGGCAATGGTGCCGACGTCACCGAAGTCGGCGGCGTGGCGCTGGGTTCCGGCTCGGTTTCGGATACGGGTGCCGACGTGGC 
GGGCTATGTGCCGGGCGGGGCCTCGACGGCCGACCAAAACGCCATCGAGGCGACGCAGAGCACGCGCGGCGCGGTCGCCGTCGGCAAT 
CCGGACGCCGAAACCGGCGTCTACCGCCAGATCACAGGTGTCGCCGCCGGCACGGCCGACTCCGATGCCGCCAACGTGGCCCAGCTCA 
AATCGGTCGAGACGATCGCCAAGACAGGCTGGAAGCTCACGACGGACAGCGGCAGCATCGACGGCATCGGGCCGGGCGACGAGTTGGT 
CCTCAAAGGCGGCGACGGCAATATCGTGATCAGCAATCAGATCTTGAGCAACGACGTGAGCATCGATCTGGCCGATGAGATCGAGGTG 
AACAGGGTGACGGCGAGAGATCCCGACACGGGTGCATCCACGGTGCTGGACGAGAACGGCCTGAGCTTCACGACGCAGGACGCGAACG 
GGGAGGACACGGCGCTCGGCCCGCGCGTGACGGCGGCGGGCATCCAAGCGGCCGGCAAAATCACCAATGTCGCTGCGGGCGAGGCCGA 
CACCGACGCGGTGAACTTTTCCCAGCTCAGGCAAGTCGAGACCGCATCGGGCAATACCGACCAGCGGGCGGTCAAATATGACTGGACC 
GACGCCAATACGAATGGCGTGATCGATGAGGGCGAACTCAACCTCGATAGCGTGACCCTTGCCGGGGGCATGGGCGGCACCAGGATCT 
CCAATCTTGCGCCCGGCGCCTTGAGCGCGGCATCGACCGATGCCGTCAACGGCAGCCAGCTCTTCGGGCTTCGCAGCCGCGTATCCAA 
CGTGGCCGTCGCCCTGGGCGGGGGAGCCGCCTATGACCCTGTCAAGGATGAGTGGATCGCCCCGAAATACACGATCGGCGGCACCGAC 
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TACAGCAATGTCGGCGACGCGCTGGCGGCGGTGGGCGGCACGGCCGGTGCCGGCTGGAGCCTCTCGGCGCAGGGTGCGAACGCGTCCA 
ATGTCGCGCCGGGCGAGACGGTGGATCTTCGCAGCGGCGACGGCAATATCGTCGTCAGCAAGGCGGAGACCGGCGACACCGTGAGCTT 
CGACCTGGCCGACGATCTGGACGTCTCCGAAAGCATCACGGTGGGTGCCGATCCCGCCGATCCGAATGCGCCGACCACTGTTATCACC 
GGCGGTTCGATCGTGATCGGCAGCACCATGCTCGGCAGCAACGGCCTGGTCATCACCGGGGGGCCGAGCGTCACGACCGATGGCATCG 
ATGCCGGCGGCATGAAGGTCACGAATGTGGCAAACGGTACGGTGGCGAAGGATTCGMGGATGCCGTCMCGGCGGCCAGCTCTTCGA 
r G7C GT m GCG AA? r C C C^C CG A ATG G CGT CGGCT AT G ACGAC AA AAG ^ AAG GGC A CCC7 G ACG C?G G AGCGGG CT \ \A CGGC ACC AAG 

ATCGGCTCGATACCGAAGTGAMGAGATCGACAGCCGCGTMCCTATATCGAGAGCTTCCAGGGCGATCTGGAGAACGCTGCCGTCTA 
TGATACCGACGCTGCCGGCMGAGGCTCAACACGCTGACGCTCGAGGGAGGAGATCCCGACAAGCCGGTGCTCATCGCCAATGTGGCC 
h?J2 GGCGTGAAGG CG ACC G ACG CCGTCAATGTCGGCCAGCTCGACG AAAG CG T C GCGG AAA G C AAG AG C? ACACGG ACG AA AAG ACCG 
AGTGGGCGATCGATCAGGCGGCCATCTACACCGACCAGGTTATCGAGACCAAGGTGAGCGCGGTGAACAATTATGCGCAACAACGGTT 
CGCGCAGCTCTCGGGCGAGATCGGGCAGGTTCGGAGCGAAGCGCGGCAAGCCGCCGCCATCGGACTTGCGGCGGCCTCGCTGCGCTTC 
GACAATGAGCCGGGCAAGCTGAGCGTGGCGCTCGGCGGCGGCTTCTGGAGAAGCGAAGGGGCGCTCGCCTTCGGTGCCGGCTACACCA 

GCGAAGACGGACGCGTCCGGGCGAACCTGACCGGTGCTGCGGCCGGGGGGAACGTCGGTGTCGGTGCCGGCCTCAGCATCACGCTCAA 
CTGA 

SEQ ID NO: 36 (Bradorhizobium japonicum) 

GTGCGGGCCTTCGGCTCCGGCAACGCCATCAACGGCACCAACTACGCGGCCGTCGGCTCCAACAACGTCGTCGCCGGCAACAACGGCG 
CGGTTGTCGGCTCCGGCAACGGCGTCACCGGCGACAACACCGCGGCCTTCGGCTCCAGTATCGGCATCGCCGGCGGCAACAACGCGGC 
TGTCGGCTCCTTCAGCACCGTCACCGGCAGCAACAGCGCGGCTGTTGGCTCCTTCAACAACGTCAGCGGCAATAACAGCGGCGCCTTT 
GGCACCGGACAGAACATCCGCGGTAACGGCACGTTCGCCATCGGCGATCCCAACATCGTCAACGGCAACAACAGTTTGGTGTTCGGCG 
ACAACAACACGGTGAACGGGTCCAATGTGGCGGGTCGCGGCGACAACATCCAGCTGGTCGGCTCGAACAACACCATTGCGGCAACGTC 
CAGCGCCGCCGGCTCATCCGTGTTCGGCAGCGGCAACACCGTCAACGCCACCAATGCCGTGGTGATGGGCAACAACAGCACCGTCTCC 
GGCGCGTCCTCTGTCGCGATCGGCAATGGCACGGCCGTTACCGGCATCAACGCGATCGCGATGGGCACCGGCGCCGGCGCGAATTTCG 
ACAACTCGGTCGCGATCGGCAGCGGCGCGACCACGACGCGCGCCAACCAGGTCGCAGTCGGCACCGCCAGCAGCACCTACACGATGAG 
CGGCATCACCTCGGCTGCGAGCAAGGCGGCGCAGTCCGGACCGACCCAGCTCGTCACATCGGACGCGGCCGGCAATCTGGCGACCACC 
TCGCTGGCTGGCCTCGGACTTGCCTCCGCCGGCGACATCAACGGAATCAACTCCCAACTGGCCGCCCTCAACGGCCGCGTCGACAACC 
TGACACGGGAGTCGCGCGGCGGCGTGGCGTTGGCGCTCGCGGCGTCCAGCCTGCAATTCGATCCTCGCCCCGGCAAGATCTCGGTCTC 
CGGCGGCTTCGGCAATTTCCAGGGACAATCCGGCCTCGCGGTCGGCCTCGGCTATTCCTATTCGGACGCCATGCGCTTCAACGCGGCG 
TTCACGGCCGCACAGCAAGGCGCCATCGGCGTCAGGGCCGGCGCGTCGTGGACGCTGAACTGA 

SEQ ID NO; 37 (NadA) 

MSMKHFPSKVLTTAILATFCSGALMTSDDDVKKAATVAIVAAYMGQEINGFKAGETIYDIGEDGTITQKDATAADVEADDFKGLGL 
KKVVTNLTKTVNENKQNVDAKVK 

VDKHAEAFNDIADSLDETNTKADEAVKTANEMQTAEETK^ 

KADIAKNSARIDSLDKNVANLRKETRQGLAEQAALSGLFQPYNVGRFNVTAAVGGYKSESAVAIGTGFRFTENFAAKAGVAVGTSSGS 
SAAYHVGVNYEW 

SEQ ID NO: 38 (YadA) 

MTKDFKISVSAALISALFSSPYAFADDYDGIPNLTAVQISPNADPALGLEYPVRPPVPGAGGLNASAKGIHSIAIGATAEAAKGAAVA 
VGAGSIATGVNSVAIGPLSKALGDSAVTYGAASTAQKDGVAIGARASTSDTGVAVGFNSKADAKNSVAIGHSSHVAANHGYSIAIGDR 
SKTDRENSVSIGHESLNRQLTHLAAGTKDTDAVNVAQLKKEIEKTQENTNKRSAELLANAKAYADMSSSVLGIANNYTDSKSAETLE 

NARKE AFAQS KD VLM 1" * \ : V. MS7ARTT LET AEE HANS VARTT LET AS E H AMKK S AE AT : AS AM VY ADS KS S I IT7.-XT AM S V T OVT VS M S 

G 3 S DVM YN A S FN T V. 

iSBg JD M?: 39 (Consensus) 

MXXMKXXKXXLLAXAIXAXFSXGALAAXTXDXXXTGPEAXXVXIXPXAXXXLXXXXXXXXXXXXXXGLXAXAXXXXSSXADAEAXVFK 
GLXXXXXXPNIXTXXXXXQTKDQIAMLIRXXXNLXENKXXVXXXVAAIKXIPKDLIAKXADVDXXXXXVXXAXXRXTXAXNNLKSGHS 
SHVAANHGYSIAIGDRSKTDRENSVSIGHESLNRXLXXXAXKXKEEXXENIAQIDXNXEQXXEXXDKXXEXXNXXXXXLAXXXXXAXX 
XAXXVNLXXXXXXXXXXXXXTTXNXLXQKIAEXKXNXDAXKXECAXXXXXXXXXXXXXXXXXXAXNTKDIXXLXTXXXDXXXNSAXXAA 
XTXXIATEXSXXFEXXXXKXXQXXQXIANNXTXVAIXEQXIXXNTARIDXLDNRVNXLDKEXKAGLASQAALSGLFQPYNVGKLNVSA 
AVGGYXSXXAXAIGXGSXRFNENXAAKAGVAXDTQXGGSSAGYXVGVNFEW 

5 SEQ ID NO: 40 (primer) 

TATCGGCAAACGACGCAAGC 

SEQ ID NO: 41 (primer) 
GGGCGATTAGCCATTGATAC 
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SEQ ID NO: 42 (primer) 

AACGGTTGATGCCGCACTAG 
SEQ ID NO: 43 (primer) 

GTGTTGATAGGTGGCACTACTG 
GUi iGi iG/iHAGCA/\AAGGTG AT TC 

5J?2 ID NO: 45 (primer) 

r a p^T^CTG CAP AC A T CGC? AC 

SEQ ID NO: 46 (primer) 
CAAACTGCAGTTGCTGTAGG 

SEQ ID NO: 47 (primer) 

ACCTACAGCAACTGCAGTTTG 

SEQ ID NO: 48 (primer) 

CAACTCCCTCTTCTAAAGCTG 

SEQ ID NO: 49 (primer) 

AGTAGTGCCACCTATCAACAC 

SEQ ID NO: 50 (HadA) 

CGACGCAAGCCAAGTAATAGTAATATTTAATTAGGTATGATGTAMTTCTGCTTGAGGCAAATTTTACATAGGAAATTTTTCTATATT 
GCTTTAACGTTTTTTTATAGTAGAAGTATATACTCAGTTATGGTTATGGTTACATAGTATAGTTTTACTTTGTTCTAGTTCACTTTAA 
TAACCTTAAATAATTGAGGATTTCTTATGAAAAGAAATTTATTAAAACAATCTGTAATCGCTGTGTTGATAGGTGGCACTACTGTTTC 
TAATTATGCTTTAGCACAAGCACAAGCACAAGCACAAGTCAAAAAAGATGAACTTAGTGAGTTAAAGAAACAAGTAAAGGAAATGGAT 
GCTGCTATCGATGGTATTCTTGATGATAATATTGCTTATGAAGCTGAAGTTGATGCAAAACTTGATCAGCATTCTGCTGCTCTTGGTA 
GACAT ACAAAT AGACT CAAT AATCT T AAAACGATTGC AGAGAAAGCAAAAGGTGAT TCAAGTGAAGCACT TGATAAAAT TGAAGCTCT 
TGAAGAACAAAATGATGAGTTTTTAGCGGATATTACAGCTTTAGAAGAGGGAGTTGATGGTTTAGATGATGATATCACAGGTATTCAA 
GATAATATTTCTGATATAGAAGATGATATTAATCAAAATTCTGCAGACATTGCAACTAACACAGCGGCAATCGCAACTCACACTCAAC 
GTCTTGATAATTTAGATAACAGAGTAAATAACCTTAATAAAGATCTTAAACGTGGTCTTGCTGCTCAAGCTGCATTAAATGGTTTATT 
CCAACCGTATAACGTAGGTAAATTAAATCTTACTGCTGCTGTAGGTGGTTATAAATCTCAAACTGCAGTTGCTGTAGGTACTGGTTAT 
CGTTATAACGAAAATATCGCGGCTAAAGCAGGTGTTGCTTTCACTCATGGTGGCAGCGCAACTTATAATGTTGGCGTAAATTTTGAAT 
GGTAATTAGATAACTAATTTTCCATAACAGAAAATAAATACCTGTTTTTGAGTAATATCAGAAACAGGTATTTTTTTATAGGCTTCGT 
TTCGCACACTCGTTACTAGTGTGGATATGTGAATAAAATCAATAATATTTGGAGTATTTCATCTATTTTATTAATTTTGTTAGCGGAT 
AAAATAACTTTCTGTGTGTTCCTCCAAATTCTTTAAATTCAATAAACCCTAATCGTTCATAAAACGAGCTGGCATCATCATTTTTTGC 
TTCAACGACTAAAATTGTAGCAGCTACCGTAGCATTCTTAATCTTATGAATGGCGTCTGCAATTAGAAACTTTCCATACCCTTGCTTC 
TGGAAATTCGTATCAATGG 

SEQ ID NO: 51 (HadA) 

MKRNLLKQSVIAVLIGGTTVSNYALAQAQAQAQVKKDELSELKKQVKEMDAAIDGILDDNIAYEAEVDAKLDQHSAALGRHTNRLNNL 

KTIAEKAKGDSSEALDKIEALEEON^ 

SEQ ID NO: 52 (Hae'A C~tz?nvzi:s) 

TGYRYNENIAAKAGVAB^HGGSATYOTGVNFEVJ 

SEQ ID NO: 53 (Gene downstream of HadA) 

ATGATAAATGAAAATTTAGCATATTTAAGTGTATTACCCTTAGAAGATGTAAAGATTGAGAGAAGTTCATTTTCTTGTTCAGTTGAAC 
CTTTAGAAAACTACTTTCATAAGTACGTTTCTCAAGATGTAAAGAAAGGGCTTGCAAAGTGTTTTGTGCTTATAAATGCACAACCATC 
TAGGATTGTTGGCTATTACACTTTATCGGCATTATCAATACCAATTCCAGATATACCCCAAGAACGAATAAGTAAAGGCGTACCATAT 
CCTAATATTCCTGCTGTTTTAATAGGGCGATTAGCCATTGATACGAATTTCCAGAAGCAAGGGTATGGAAAGTTTCTMTTGCAGACG 
CCATTCATAAGATTAAGAATGCTACGGTAGCTGCTACAATTTTAGTCGTTGAAGCAAAAAATGATGATGCCAGCTCGTTTTATGAACG 
ATTAGGGTT TATTGAAT TTAAAGAATTTGGAGGAACACACAGAAAGT TAT TTTATCCGCTAAC AAAAT TAATAAAATAG 

SEQ W NO: 54 (Sequence encoded by SEQ ID NO: 53) 

MINENMYLSVLPLEDVKIERSSFSCSVEPLENYFHKYVSQDVKKGLZVKCFVLINAQPSRIVGYYTLSALSIPIPDIPQER 
PNIPAVLIGRLAIDTNFQKQGYGKFLIADAIHKIKNATVAATILVVEAKNDDASSFYERLGFIEFKEFGGTHRKLFYPLTKLIK 



17 



WO 2004/113371 PCT/IB2004/002351 
SEQ ID NO: 55 (Histone acety [transferase) 

MINENLAYLSVLPLEDVKIERSSFSCSVEPLENYFHKYVSQDVKKGLAKCFVLINAQPSRIVGYYTLSALSIPIPDIPQERISKGVPY 
PNIPAVLIGRLAIDTNFQKQGYGKFLIADAIHKIKNATVMTILWEAKNDDASSFYERLGFIEFKEFGGTHRKLFYPLT 

SEQ ID NO: 56 

GCMGCCAAGTA7\CAG r i^A7GTT?^ 

T AAC? AAAi TACGC AT VriA i'; VAAG CGT AAT TT AAGTT AAT AT CT T GTGGT AC AT T TAAG AAT AC AAAATG CCC AT C AfJ C Ti iC T J 

GCAAGCCAAGTAACAGTAATGTTTAATTAGGTATGATTTAAATTCTGTTTTATATCACACTAGCAATGTGGGTTTCTTGTATTGGTAT 
TAACTAAATTACGCATTAATAAAGCGTAATTTAAGTTAATATCTTGTGGTACATTTAAGAATACAAAATGCCCATCACCTAGTG 

SEQ ID NO: 58 

GCAAGCCAAGTAACAGTAATGTTTAATTAGGTATGATTTAAATTCTGTTTTATATCACACTAGCAATGTGGGTTTCTTGTATTGGTAT 
TAACTAAATTACGCATTAATAAAGCGTAATTTAAGTTAATATCTTGTGGTACATTTAAGAATACAAAATGCCCATCGCCTAGTG 

5 SEQ ID NO: 59 

GCAAGCCAAGTAACAGTAATGTTTAATTAGGTATGATTTAAATTCTGTTTTATATCACACTAGCAATGCGGGTTTCTTGTATTGGTAT 
TAACTAAATTACGCATTAATAAAGCGTAATTTAAGTTAATATCTTGTGGTACATTTAAGAATACAAAATGCCCATCGCCTAGTG 

SEQ ID NO: 60 

GCAAGCCAAGTAACAGTAATGTTTAATTAGGTATGATTTAAATTCTGTTTTATATCACACTAGCAATGCGGGTTTCTTGTATTGGTAT 
TAACTAAATTACGCATTAATAAAGCGTAATTTAAGTTAATATCTTGTGGTACATTTAAGAATACAAAATGCCCATCGCCTAGTG 

SEQ ID NO: 61 

GCAAGCCAAGTAACAGTAATGTTTAATTAGGTATGATTTAAATTCTGTTTTATATCACACTAGAAATGAGGATTTCTTGTATTGGTAT 
TAACTAAATTACGCATTAATAAGGCGTAATTTAAGTTAATATCTTGTGGCACATTTAAGAATACAAAATGCCCATCGCCTAGTG 

SEQ ID NO: 62 

TTAGGTATGATTTAAATTCTG 

SEQ ID NO: 63 

ATAGTATAGTTTTACTTTGTTCTAGTTCACTTTAATAACCTTAAATAATTGAGGATTTCTTATGAAAAGAAATTTAT 

10 SEQIDNO.64 

CCGACGCAAGCCAAGTAATAGTAATATTTMTTAGGTATGATGTAAATTCTGCTTGAGGCAAATTTTACATAGGAAATTTTTCTATAT 
TGCTTTMCGTTTTTTTATAGTAGAAGTATATACTCAGTTATGGTTATGGTTACATAGTATAGTTTTACTTTGTTCTAGTTCACTTTA 
ATAACCTTAAATAATTGAGGATTTCTTATGAAAAGAMTTTATTAAAACAATCTGTAATCGCTGTGTTGATAGGTGGCACTACTGTTT 
CTAATTATGCTTTAGCACAAGCACAAGCACAAGCAC 

SEQ ID NO: 65 

AGGATACGAAAAATATCGGCAAACGACGCAAGCCAAGTAACAGTAATGTTTAGGCTTGTATAGTATAGCTTTGCTTTGTTCTAGTTCA 

ATTTAATMTCTTAAATAATTAAGGATTTCTTATGAAAAAAAATTTATAGGCTTCGTTTCGCACACTCGTTGCTAGTATAGATATGTG 
MTA 
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